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(54) PORPHYRIN DERIVATIVE AND ITS USE 



(57)Abstract 

PURPOSE: To provide a new (metallo)porphyrin useful as a sensitizer for 
photo- physico-chemical diagnosis and therapy (PDT) composed of 
single component, being excellent instability, watei^solubility and 
accumulation to cancer tissue and quickly releasable from normal tissue 
to enable the reduction of phototoxicity. 

CONSTITUTION: The compound of formula I [R1 is CH(OR)CH3; R is 
a!kyl; R2 is residue obtained by removing H from amino acid; M is 2H, Ga. 
Zn, etc.], its metal complex or a compound of formula II [R2 is OH, amino 
acid residue, etc.; R3 is CH=CH2. CH(OR)CH, etc.; R4 is CHO, CH(OH) 
0S02Na. etc.] (including the position isomer obtained by exchanging the 
functional groups on the side chains of the ring A and the ring B), e.g. 
2,4-bis(l-propoxyethyl)- deuteroporphinyl-diaspartic acid. The 
compound of formula I can be produced by introducing a metaj to a 
porphyrin compound having R1 and bonding an amino acid residue R2 to 
the product. The compound has an absorption wavelength of <600nm 
and >670nm to enable the use of a titanium sapphire laser. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.3Mc3Me shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula (I) The porphyrin compounds shown by-izing 1 (alky! and M 
are the residue RI was excluding CH(OR) CH3 among the formula, and excluding 
[ R2 ] hydrogen from amino acid, and R is 2H, and Ga, Zn, Pd, In and Sn), or those 
metal complexes. 
[Formula 1] 



Ri 




COR« COR» 



[Claim 2] formation 2 (it CH(s) the inside of a formula, and R3 — CH=CH [2 ] and CH 
(OR) — ) of general formula (II) CHO, CH=NOH. or CH20H R4 CH=X, C(OH) 0S02Na, 
CH (SCH2-COOH)2, CH (0R)2 or ** 3, and X O. C (CN)2, N-W, or C(Y) Z W OH. 
0C0CH3, or NH-E, E H, alkyl. COC5H4N, C0NH2, CSNH2 and COOCH3, C0CH2NCI 
(CH3)2, or C(NH2) =NH, Y is H or alkyl. Cyclic structure which shows Z by N02, COF, 
or ** 4, It is the residue F was excluding the residue of methyl, phenyl, aminophenyl, or 
ionone, and excluding [ R2 ] hydrogen from OH. aminosugar. or amino acid. R is a 



porphyrin compound shown by alkyL (However, the functional group of the side chain 
of B ring also contains among a formula the position isomer which interchanged, 
respectively among [ A ] four tetrapyrrole rings.) 
[Formula 2] 




CORi COR2 



[Formula 3] 

CO 

[Formula 4] 

Y C O N 
ZCONH'^ 

[Claim 3] The object for an optical physicochemical diagnosis and/or the sensitizer 
for a therapy which consist of a porphyrin and a metalloporphyrin compound claim 1 
and given in two. 

[Claim 4] The sensitizer for optical physical chemistry according to claim 3 used for a 
diagnosis and/or therapy of cancer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the drugs which use a porphyrin 
derivative, its application, a new porphyrin, and a metalloporphyrin derivative for the 
diagnosis and therapy of cancer by the sensitizer and/or the optical physical 
chemistry for the object for an optical physicochemical diagnosis, and a therapy which 
are made into an active principle especially. 
[0002] 

[Description of the Prior Art] The optical physicochemical diagnostic therapy (PDT) is 
performed as a new cure for cancer. After this prescribing a porphyrin compound of a 
certain kind for the patient by approaches, such as an intravenous injection, and 
making it hold it in a cancer organization, it irradiates laser light and it destroys only a 
cancer organization alternatively. PDT uses two properties in which the time amount 
held in the cancer organization of a porphyrin has the property in which it is long 
compared with normal tissue, and a photosensitization operation. In the past 13 years. 
3000 or more people are treated for the malignant tumor by PDT all over the world, 
and it was established as one of the cancer treatments. Retina cancer, skin carcinoma, 
an esophagus cancer, superficialness vesical cancer, early lung cancer, etc. are going 
across the cancer type it is reported by PDT that good treatment results are variably. 
[0003] The drugs currently used for current PDT are mainly the dimers of a 
hematoporphyrin derivative (HPD) and its ether object, and/or an ester object. HPD is 
mixture which carries out vitriolization in an acetic acid of the hematoporphyrin, and is 
processed and obtained by 0.1 moreN sodium hydroxide. The hydrophobic high 
component of HPD is mainly included, with HPD, a dimer is complicated mixture and 
its active ingredient is unknown. Moreover, since the component ratio is not fixed, a 
curative effect is very unstable. 

[0004] On the other hand, R1 as a new porphyrin derivative for PDT A low-grade alkyi 
group. That whose R2 is a quarternary-ammonium-salt derivative JP,1-246286,A. To 
No. 145283 [ Showa 63 to ], No. 205082 [ Showa 62 to ], and No. 167783 [ Showa 62 
to ] What is the derivative which had ether linkage as R1 JP.62-249986,A. It is 
indicated by [Br.J.Cancer, 55.483 (1987)] by No. 246580 [ Showa 62 to ], No. 246579 
[ Showa 62 to ], No. 205081 [ Showa 62 to ], and J.F.Evensen and others. Moreover, a 



porphyrin dimer derivative is indicated by a U.S. Pat. No. 4649151 number (1987), 
JP,62-63586 A and No. 5001 32 [ Showa 60 to, and the porphyrin metal complex is 
indicated for the chlorin derivative by JP,1 -250381, A, No. 290881 / Showa 63 to. No. 
5986 / Showa 62 to. No. 5985 / Showa 62 to, No. 5924 / Showa 62 to, No. 5912 / 
Showa 62 to. No. 981 / Showa 58 to /, and No. 185220 / Showa 57 to / at 
JP.1-221382.A, No. 104987 / Showa 63 to. and No. 31688 / Showa 57 to /. Many 
things were examined, the porphyrin metal complex has been indicated to 
JP,2-138280A Taira No. 76881 [ two to ], No. 182663 [ Showa 62 to ], No. 174079 
[ Showa 62 to ]. and No. 83185 [ Showa 61 to ], and we have also indicated the 
bacteriochlorin derivative for the chlorin derivative to JP.63-196586,A at 
JP,61-7279.A and No. 92287 [ Showa 60 to ]. However, utilization was [ in / with the 
above-mentioned compound / composition, stability, and a water-soluble field ] 
difficult for using as a sensitizer for PDT. 

[0005] Moreover, there is also a problem of organization permeability of the laser light 
used for PDT. The maximum absorption wavelength is 630nm and the molar extinction 
coefficient of HPD or its dimer is also as low as 3000. With 630nm light, organization 
permeability will be bad and will be limited to the surface cancer whose curative effect 
of PDT is 5-1 0mm. 

[0006] On the other hand, there is a problem also in laser equipment. The dye laser 
present most often used has bad stability, and the handling on employment is difficult 
for it. Employment will become quite easy if the titanium sapphire laser which attracts 
attention recently is used. However, if this laser is used, it will be restricted to 670nm 
or more absorption wavelength of 600nm or less, and it can apply to neither HPD with 
the absorption wavelength near 630nm, nor its dimer. 

[0007] Furthermore, causing photosensitivity temporary as a side effect of drugs is 
known. For this reason, after medication, a patient must be confined in a dark place for 
a long period of time so that normal tissues, such as the skin, may not be destroyed in 
a photosensitization operation. Since the elimination rate from normal tissue is slow, 
when long, as for HPD and its dimer. photosensitivity may remain six weeks or more. 
Development of the new drugs which the drugs by which current use is carried out are 
holding the trouble of such many, and replace HPD and its dimer is desired strongly. 
Then, the compound which is a single compound as what conquers the fault which the 
above-mentioned drugs have, and has absorption in a long wavelength field 
(650-800nm) more is proposed as a drug of the second generation. It inquires as drugs 
which various compounds, such as ring escape mold porphyrins, such as porphyrins, 
such as aza-porphyrins, such as a current phthalocyanine, and chlorin bacteriochlorin. 



and TEKISAFIRIN, replace with HPD or its dimer. 
[0008] 

[Problem(s) to be Solved by the Invention] With the good accumulation nature to 
stability and a cancer organization maintained, from normal tissue, the elimination rate 
reduced phototoxicity quickly, and when it could moreover do and having been got, it 
looked for the porphyrin derivative which can use titanium sapphire laser ( 670nm or 
more wavelength of 600nm or less), and this invention persons be single components 
and repeated various researches for the purpose of offer the photosensitizer suitable 
for PDT. 
[0009] 

[Means for Solving the Problem] Consequently, ft-ont ******** [JP,2-1 38280 A U.S. 
application No. (1989) 375482, The metalloporphyrin derivative of a certain kind which 
combined the specific side chain which has a polyfunctional radical in Europe 
application 891 12955.No. (1989) 3], When the specific side chain which has the radical 
which has an alkoxyl group or various functional groups of a certain kind in the 
chlorins which carried out synthetic derivatization from the protoporphyrin of a 
porphyrin derivative and the blood origin, and amino acid residue is combined, and of a 
single component It found out having eccritic [ better than the accumulation nature 
and normal tissue which were excellent to the cancer organization ] about a 
metalloporphyrin derivative, and having the absorption wavelength of 670nm or more 
about 600nm or less and a synthetic chlorinHzed derivative moreover, and having the 
good PDT effectiveness. 

[0010] Moreover, this invention persons were in the middle of [ this ] researches and 
developments, and when the ultraviolet absorption (UV) spectrum of the mixture of a 
porphyrin and albumin was analyzed, it found out that there was a principle with the 
fixed trend of a spectrum as the compatibility to a specific organ, especially cancer. 
[001 1] This invention is completed based on the above-mentioned knowledge, and the 
summary is a general formula. (I) The porphyrin compounds shown by-izing 1 (alkyi 
and M are the residue R1 was excluding CH(OR) CH3 among the formula, and 
excluding [ R2 ] hydrogen from amino acid, and R is 2H, and Ga, Zn, Pd, In and Sn), or 
those metal complexes. 

formation 2 (it CHO(s) the inside of a formula, and R3 — CH=CH [2 ] and CH(OR) CHS 
— ) of general formula (II) CH=NOH or CH20H R4 CH=X. C(OH) 0S02Na, CH 
(SCH2-COOH)2, CH (OR)2, or ** 5 X O, C (CN)2, N-W, or C(Y) Z W OH, OCOCH3, or 
NH-E, E H, alkyI, COC5H4N, C0NH2, CSNH2 and C00CH3, COCH2NCI (CH3)2, or 
C(NH2) =NH, The cyclic structure Y indicates H or alkyl. and Z to be by N02, COF, or 



** 6, F is methyl, phenyl, aminophenyl, or the residue of ionone. R2 is the residue 
excluding hydrogen from OH, aminosugar, or amino acid. R consists in the porphyrin 
compound shown by alkyl. (However, the functional group of the side chain of B ring 
also contains among a formula the position isomer which interchanged, respectively 
among [ A ] four tetrapyrrole rings.) 



[0012] 
[Formula 5] 




[0013] 
[Formula 6] 

Z C O N H'^ 

[0014] The word "alkyl" alkyl [ which was used about the semantics of each 
above-mentioned notation ] Becoming means the alkyls (for example, methyl, ethyl, 
hexyl. octyl, DESHIRU, undecyl, dodecyl, tetradecyl, octadecyl. etc.) of carbon 
numbers 1-18 preferably 20 or less carbon number. "Amino acid" The becoming word 
means an essential amino acid. 

[0015] The porphyrin compound of this invention can be manufactured by the very 
thing conventionality. If it is in the porphyrin compound corresponding to a general 
formula (I), what has R1 is constituted (process aX and the residue of amino acid is 
made to combine with R2 of the porphyrin compounds which advanced as it is 
subsequently to the following process c, or introduced the metal into this (process b) 
and were obtained, and those metal complexes (process c). Moreover, a sequential 
reaction may not necessarily be carried out with a process (aX (b), and (cX for 
example, as shown in a process (bX (a), (c) or a process (a) and (c), and (b), the order 
of a process may replace. 

[0016] what has R2 first on the other hand if it is in the porphyrin compound 
corresponding to a general formula (II) — constituting (process d) — subsequently 
this — R4 — the compound of versatility [ derivative / which derivatized to the 
compound which has especially an aldehyde group (process eX and was obtained / 
chlorin ] — addition — or condensation is carried out — making (process f) and 
the need — oh, the residue of ** aminosugar or amino acid is made to combine 
(process c) 



[001 7] A configuration process (a, b, d, and e) can perform this by the conventional 
approach indicated by J.E.Falk work [Porphyrins and Metalloporphyrins] (Elsevier 
issue. 1975), D.Dolphin work [The Porphyrins] (Academic Press issue, 1978). etc. 
[0018] For example, what is the porphyrin compounds which have R1 corresponding to 
(I), and those metal complexes should just prepare this according to the approach 
indicated by JP.61-7279A JP,61-83185A the patent official report No. 13997 
[ Showa 63 to ], JP,2-76881 A JP,2-138280A and Japanese Patent Application No. 
No. 1684990 [ two to ]. That is, although it Is desirable to prepare Br derivative of (I) 
beforehand, and to advance a reaction between this and the hydroxy! group of 
alcohols that what is necessary is just to introduce R into R1 side chain of a porphyrin 
compound (I) about a process (a), or to make it react using Lewis acid, it is not caught 
by this. About a process (b), this is usually performed using a metaled chloride, 
acetate, a sulfate, a nitrate, etc. Ga, Zn, Pd, In. Sn, etc. which have the effectiveness 
which prolongs a phosphorescence life as a metaled class are raised. Moreover, this 
metal installation process (b) may not ask the (a) process order, but may prepare it if 
needed. For example, a metal installation process (b) is performed first, and even if 
subsequently prepare Br derivative of a metalloporphyrin compound, and it makes it 
react between this and alcohols or it advances a reaction (process a) with alcohols 
using Lewis acid, it is satisfactory in any way. Instead of compounding artificially, this 
may be extracted from a natural resource like vegetation or an animal. 
[0019] The porphyrin compound constituted as mentioned above and its metal 
complex are given to the joint process (c) of the residue of amino acid next. That is, 
amino acid is made to react to the porphyrin compound whose R2 is a hydroxy! group, 
or its metal complex (I), and R2 manufactures an amino acid support porphyrin 
compound or its metal complex (I). By the conventional approach indicated by the 
Izumi store work [the foundation of peptide synthesis, and an experiment] (the 
Maruzen issue, 1985) etc.. this thing can perform this and should just prepare this 
according to the approach indicated by JP.64-61481,A, JP.2-76881,A, JP,2-1 38280,A. 
and Japanese Patent Application No. No. 168499 [ two to ]. Instead of compounding 
artificially, this may be extracted from a natural resource like vegetation or an animal. 
[0020] In this case, since what is necessary is just to introduce the residue of amino 
acid into the side chain of a porphyrin compound in short, it is desirable to advance a 
reaction between the carboxyl group of R2 side chain of (I) and the amino group of 
amino acid, for this reason, the former carboxyl group and/or the latter amino group 
may be changed into a conventional reactant radical, or protecting suitably the 
functional group it is not desirable to participate in the reaction to which it exists in 



both may be taken into consideration. In addition, in any case, use of a reaction 
accelerator like a dehydrating agent or a deoxidizer or a condensing agent may also be 
suitably taken into consideration. 

[0021] Hereafter, the example of representation is given and preparation of porphyrin 
compounds and those metal complexes (I) is explained still more concretely. For 
example, it is amino acid to the porphyrin compound in which R2 had a hydroxyl group, 
and its complex (JP,61-7279,A, No. 83185 [ Showa 61 to ], the patent official report 
No. 13997 [ Showa 63 to ], JP.2-76881A JP,2-1 38280.A, or Japanese Patent 
Application No. No. 168499 [ two to ]). Methyl ester etc. is made to react using a 
condensing agent (for example, [dicyclohexylcarbodiimide (DCC) and a water-soluble 
carbodiimide (WSC)]) etc. in a solvent, and the porphyrin compounds which the amino 
compound combined with the side chain of R2, or those metal complexes (I) are 
obtained. The following can be mentioned as the example. 

[0022] (1)2. 4-screw (1-propoxy ethyl)"due TEROPORUHNIRU JIASUPARAGIN acid 
(henceforth C3-DP-diAsp) 

(2) 2. 4-screw (1-butoxy ethyl)-due TEROPORUFINIRU JIASUPARAGIN acid 
(henceforth C4-DP-diAsp) 

(3) 2, a 4-screw (1-pentyloxy ethyl)~due TEROPORUFINIRU JI aspartic acid 
(henceforth G5-DP-diAsp) 

(4) 2, a 4-screw (1-hexyloxy ethyl)-due TEROPORUFINIRU JI aspartic acid 
(henceforth C6-DP-diAsp) 

(5) 2, a 4-screw (1-octyloxy ethyl)-due TEROPORURNIRUJI aspartic acid 
(henceforth C8-DP-diAsp) 

(6) 2, a 4-screw (1-decyloxy ethyl)-due TEROPORURNIRUJI aspartic acid 
(henceforth ClO-DP-diAsp) 

(7) 2. a 4-screw (1-butoxy ethyl)-Ga-due TEROPORUFINIRU JI aspartic acid 
(henceforth C4-Ga-DP-diAsp) 

(8) 2, 4-screw (1-pentyloxy ethyl)-Ga-due TEROPORUHNIRU JISERIN (henceforth 
C5-Ga-DP-diSer) 

(9) 2. 4-screw (1-pentyloxy ethyl)-Ga-due TEROPORUHNIRU JIASUPARAGIN acid 
(henceforth C5-Ga-DP-diAsp) 

(10) 2. 4-screw (1-hexyloxy ethyl)-Ga-due TEROPORUHNIRU JIASUPARAGIN acid 
(henceforth C6-Ga-DP-diAsp) 

(11) 2. 4-screw (1-heptyloxy ethyl)-Ga-due TEROPORUHNIRU JIASUPARAGIN acid 
(henceforth C7-Ga-DP-diAsp) 

(12) 2. 4-screw (1-octyloxy ethyl)-Ga-due TEROPORUHNIRU Diglycine (henceforth 



C8-Ga-DP-diGly) 

(13) 2, 4-screw (1-octyloxy ethyl)-Ga-due TEROPORURNIRU JISERIN (henceforth 
C8-Ga-DP-diSer) 

(14) 2, 4-screw (1-octyloxy ethyl)-Ga-due TEROPORURNIRU JIASUPARAGIN acid 
(henceforth C8-Ga-DP-diAsp) 

(15) 2, 4-screw (1-octyloxy ethyl)-Ga-due TEROPORURNIRU Jig Lutamin acid 
(henceforth C8-Ga-DP-diGlu) 

(16) 2. 4-screw (1-octyloxy ethyl)-Ga-due TEROPORURNIRU JICHIROSHIN 
(henceforth C8-Ga-DP-diTyr) 

(17) 2. 4-screw (1-nonyloxy ethyl)-Ga-due TEROPORURNIRU JIASUPARAGIN acid 
(henceforth 09-Ga-DP-diAsp) 

(18) 2. 4-screw (1-decyloxy ethyl)-Ga-due TEROPORURNIRU JIASUPARAGIN acid 
(henceforth 01 0-Ga-DP-diAsp) 

(19) 2. 4-screw (1 -dodecyloxy ethyl)-Ga-due TEROPORURNIRU JIASUPARAGIN 
acid (henceforth C12-Ga-DP-diAsp) 

(20) 2. 4-screw (1-hexyloxy ethyl)-Zn-due TEROPORURNIRU JIASUPARAGIN acid 
(henceforth C6-Zn-DP-diAsp) 

(21) 2. 4-screw (1-hexyloxy ethyl)-Pd-due TEROPORURNIRU JIASUPARAGIN acid 
(henceforth C6-Pd-DP-diAsp) 

(22) 2. 4-screw (1-hexyloxy ethyi)-In-due TEROPORURNIRU JIASUPARAGIN acid 
(henceforth C6-In-DP-diAsp) 

(23) 2. 4-screw (1-hexyloxy ethyl)-Sn-due TEROPORURNIRU JIASUPARAGIN acid 
(henceforth C6-Sn-DP-diAsp) 

(24) 2. 4-screw (1-decyloxy ethyl)-Zn-due TEROPORURNIRU JIASUPARAGIN acid 
(henceforth 01 0-Zn-DP-diAsp) 

(25) 2. 4-screw (1-decyloxy ethyl)-Pd-due TEROPORURNIRU JIASUPARAGIN acid 
(henceforth ClO-Pd-DP-diAsp) 

(26) 2. 4-screw (1-decyloxy ethyl)-In-due TEROPORURNIRU JIASUPARAGIN acid 
(henceforth 01 0-In-DP-diAsp) 

(27) 2. 4-screw (1-decyloxy ethyl)-Sn-due TEROPORURNIRU JIASUPARAGIN acid 
(henceforth C10-Sn-DP-diAsp) 

[0023] On the other hand, what is the porphyrin compound which has R of R3 
corresponding to (II) should just prepare this according to the approach indicated by 
the above-mentioned a process, moreover, about a compound given in below the 
aldehyde group of R3 Protoporphyrin Photochemical reaction processing of the 
dimethyl ester (henceforth PP-Me) is carried out. and it is 1-hydroxy-2-formyl 



ethylidene-protoporphyrin. Dimethyl ester (henceforth photograph protoporphyrin 
dimethyl ester) is prepared (process e). Subsequently, 2-formyl-4-vinyl"DEYUTERO 
porphyrin dimethyl ester (henceforth SUPIROGURARSU porphyrin dimethyl ester) 
takes after returning this with oxidizing agents, such as periodic acid, (process d). 
(However, the functional group of the side chain of B ring also Includes the 
4-formyl-2-vinyl object which interchanged, respectively among [ A ] four 
tetrapyrrole rings.) It is desirable to use a photochemical reaction about (e) a chlorin 
chemically-modified degree, and the chlorin compound (photograph protoporphyrin) 
with which R4 has an aldehyde group is obtained. Instead of compounding artificially, 
this may be extracted from a natural resource like vegetation or an animal. 
[0024] Next, the chlorin compound constituted as mentioned above is given to 
addition and/or a condensation process (f). That is. R4 makes a sodium 
hydrogensulfite, mercaptal, alcohol, etc. react to the porphyrin compound (II) which is 
an aldehyde group, makes an adduct porphyrin compound a hydroxylamine. a 
hydrazine, a malonic-acid derivative, etc. react again, and manufactures a 
condensation product porphyrin compound. This thing can perform this by the 
conventional approach indicated by the general organic chemistry experiment in the 
letter ([addition or the condensation reaction] of alcohol, a hydroxylamine. a 
hydrazone. a semicarbazone, an amino thiophenol. malonic ester, etc. and an aldehyde 
compound). In addition, in any case, use of a reaction accelerator like a dehydrating 
agent or a deoxidizer or a condensing agent may also be suitably taken into 
consideration. 

[0025] Hereafter, the example of representation is given and preparation of a 
porphyrin compound (II) is explained still more concretely. For example, a sodium 
hydrogensulfite etc. is made to react to the chlorin compound (photograph 
protoporphyrin derivative) in which R4 had an aldehyde group in a solvent, and the 
porphyrin compound (II) which the sodium hydrogensulfite added is obtained. On the 
other hand, a compound with the amino group and compounds (for example, chestnut 
nitril, barbituric acid, an acetone, an acetophenone, an amino acetophenone. ionone. 
etc.) with active hydrogen radicals (for example, a hydroxylamine, a hydrazine 
derivative, a semicarbazide. an amino thiophenol, etc.) are made to react to a 
photograph protoporphyrin derivative using condensing agents (for example, a pyridine, 
a piperidine. an acid, alkali, etc.) in a solvent, and the porphyrin compound (II) which 
these compounds condensed in the side chain of R4 is obtained. The following can be 
mentioned as the example. 

[0026] (28) 2 - Vinyl-3-hydroxy-4-formyl ethylidene-protoporphyrin Dimethyl ester 



(photograph protoporphyrin dimethyl ester) sodium-hydrogensulfite addition product 
(henceforth NaHS03-P-Me) 

(29) Photograph protoporphyrin Dimethyl ester Acetic-acid mercaptal (henceforth 
HOAcS-P-Me) 

(30) Photograph protoporphyrin Diethyl acetal (henceforth EtO-P) 

(31 ) 2-(1 -hexyloxy ethyl)-3-hydroxy-4-formyl ethylidene-protoporphyrin 
(C6-photograph protoporphyrin) (henceforth C6-P) 

(32) C6-photograph protoporphyrin JIASUPARAGIN acid (henceforth C6-P-diAsp) 

(33) 2-(1-decyloxy ethyl)-3-hydroxy-4-formyl ethylidene-protoporphyrin 
(ClO-photograph protoporphyrin) (henceforth C10-P) 

(34) ClO-photograph protoporphyrin JIASUPARAGIN acid (henceforth G10-P-diAsp) 

(35) Photograph protoporphyrin Oxime (henceforth NOH-P) 

(36) 2 - Formyl-3-hydroxy-4--formyl ethylidene-protoporphyrin (SUPIROGURARSU 
photograph protoporphyrin) (it is called Following SP) 

(37) Photograph protoporphyrin Chlorination trimethyl aceto hydrazone (henceforth 
GTHZ-P) 

(38) Photograph protoporphyrin hydronalium OKISAMU acid ((39) SUPIROGURAFISU 
photograph protoporphyrin dioxime (henceforth 2 NOH-SP) called N2 OH-P below) 

(40) Photograph protoporphyrin Acetic-acid oxime (henceforth NOAc-P) 

(41) Photograph protoporphyrin t-butyl hydrazone (henceforth tBuHZ-P) 

(42) Photograph protoporphyrin Guanylhydrazone (henceforth GHZ-P) 

(43) Photograph protoporphyrin Nicotinic-acid hydrazone (henceforth NHZ-P) 

(44) Photograph protoporphyrin Nicotinic-acid hydrazone JIASUPARAGIN acid 
(henceforth NHZ-P-diAsp) 

(45) Photograph protoporphyrin Carbonic acid hydrazone (henceforth CHZ-P) 

(46) Photograph pro TOPORUnRIDEN Barbituric acid (henceforth BA-P) 

(47) Photograph protoporphyrin Semicarbazone (henceforth NH2 CONHN-P) 

(48) Photograph protoporphyrin Thio semicarbazone (henceforth NH2 CSNHN-P) 

(49) Photograph protoporphyrin Benzothiazole (henceforth BT-P) 

(50) Photograph protoporphyrin Chestnut nitril (henceforth MCN-P) 

(51) Photograph pro TOPORUFIRIDEN Nitro methylene (henceforth N02-P) 

(52) Photograph pro TOPORUFIRIDEN Nitro ethylene (henceforth MeN02-P) 

(53) Photograph pro TOPORUFIRIDEN Nitro propylene (henceforth EtN02-P) 

(54) Photograph pro TOPORUFIRIDEN Acetone (henceforth Me2 CO-P) 

(55) Photograph pro TOPORURRIDEN Acetone JIASUPARAGIN acid (henceforth 
Me2 CO-P-diAsp) 



(56) Photograph pro TOPORURRIDEN lonone JIASUPARAGIN acid (henceforth 
lo-P-diAsp) 

(57) Photograph pro TOPORUFIRIDEN lonone oxime JIASUPARAGIN acid 
(henceforth NOH-Io-P-diAsp) 

(58) Photograph pro TOPORURRIDEN Acetophenone (henceforth PhCO-P) 

(59) Photograph pro TOPORURRIDEN Amino acetophenone (henceforth NH2 
PhOO-P) 

(60) Photograph PUROTOPORURRI nil oxime Amino glucose (henceforth 
NOH-P-NHglu) 

[0027] What is necessary is just to perform manufacture of the drugs pharmaceutical 
preparation of the porphyrin derivative by this invention by the the very thing 
well-known method, and to dissolve the derivative by this invention with the suitable 
buffer solution. The solubilizing agent (for example, organic solvent) which uses as a 
suitable additive, for example, can be admitted in physic, pH modifier (for example, an 
acid, a base, the buffer solution), a stabilizer (for example, ascorbic acid), an excipient 
(for example, glucose), an isotonizing agent (for example, sodium chloride), etc. may be 
blended. 

[0028] the drugs by this invention — the need as drugs for PDT — the compatibility 
over albumin, sufficient property, i.e., long phosphorescence life, a specific organ 
especially the specific accumulation nature to cancer, the optical killer cell 
effectiveness, absorption wavelength, water solubility, purity, etc. are satisfied enough. 
The good water solubility of the drugs by this invention enables manufacture of a high 
concentration solution (50mg/(ml)), and the drugs by this invention show high stability 
further not only in the inside of a test tube but in the living body. Generally, in order to 
apply as drugs for PDT, it is desirable to prescribe the drugs of this invention for the 
patient in the amount of 1 mg - 5 mg/kg weight. 
[0029] 

[Function] The porphyrin compound concerning this invention has the description on 
the chemical structure at the point of having a metal complex in the side chain of a 
porphyrin firame in alkoxy residue and amino acid residue or aldehyde residue and its 
adduct and condensation product, or a porphyrin frame, and, as a result, demonstrates 
various physiological or pharmacological profiles. 

[0030] A cancer cell is piled up alternatively and these porphyrins derivative has the 
slow elimination from a cancer cell. In addition, from a normal organ or a cell, since it is 
excreted promptly, damage is not done to them. Originally, although the thing of 
»ic9|c^9fe9|c9|c of a porphyrin derivative had the strong operation to light, while it raised 



excretory [ from normal tissue ] by introducing polyfunctional compound residue into 
the side chain of a porphyrin derivative according to this invention, the derivative of it 
designed so that a phototoxic manifestation might be controlled as much as possible 
became possible. Moreover, when chlorin derivatization of the porphyrin was carried 
out and wavelength carried out a red shift, the degrees of ** of a curative effect were 
able to be measured. The porphyrin derivative of this invention is useful as PDT drugs 
[ as opposed to an organ especially specific cancer, or a specific malignant tumor 
based on these properties (cancer compatibility, the optical killer cell effectiveness, 
absorption wavelength, water solubility) ]. 
[0031] 
[Example] 

Example It compounded by the approach hung up over synthetic JP,2-138280,A of 1 
porphyrin compound (I), and Japanese Patent Application No. No. 1 68499 [ two to ]. It 
is protoporphyrin as a start raw material. Using dimethyl ester (henceforth PP-Me) 5g, 
10% hydrobromic acid / 30ml of acetic acids were added to this, and it agitated one 
whole day and night. Then, vacuum concentration of the reaction solution was carried 
out, 18ml (for example, hexyl alcohol C6H130H) of alcohols was added to residue, and 
the churning reaction was carried out under the room temperature one whole day and 
night. (Installation of the alcohol residue to a porphyrin derivative) Residue was 
hydrolyzed after the reaction by adding 2-N potassium hydroxide / 60ml of ethanol 
solutions. (Saponification of ester) 

Liquids were separated under chloroform after neutralization with 1-N hydrochloric 
acid, and vacuum concentration of the chloroform layer was carried out. The silica gel 
column chromatography (eluate; n-hexane-ethyl-acetate stepwise technique) refined 
the concentrate, and 2 and 4-screw (1-hexyloxy ethyl)-due TEROPORUFIRIN was 
obtained. (3.3g) 

The obtained alkoxy object whole quantity was made into the DOHA salt by 
dicyclohexylamine (DOHA) with the conventional method. Chloroform 30ml and 
acetonitrile 15ml were added, and this DOHA salt whole quantity was dissolved. 
Subsequently, aspartic acid 3g of dimethyl ester [Asp (OMe)2] hydrochlorides was 
added, and you added WSC1.8g gradually to the bottom of churning, and made it react 
for 2 hours. Vacuum concentration of the chloroform layer after rinsing and liquid 
separation was carried out for reaction mixture after the reaction. The obtained 
concentrate is recrystallized in a methanol-ethyl-acetate-n-hexane and it is a 2 and 
4-screw (1-hexyloxy ethyl)-due TEROPORUHNIRUJI aspartic acid. Tetramethyl 
ester was obtained. With the conventional method, the obtained amide object whole 



quantity was hydrolyzed with 2-N potassium hydroxide / ethanol solution, and the 
rough crystal of the specified substance was obtained. Subsequently, octyl silica gel 
(C8) medium-voltage high-speed preparative isolation liquid chromatography [eluate; 
methanol-water (9:1)] refines this rough crystal, and it is 2.4-screw (1-hexyloxy 
ethyl)-due TEROPORUFINIRU. The JIASUPARAGIN acid [C6-DP-diAsp (4)] was 
obtained. (3.43g, 40.6% of total yield) 

[0032] Example The approach hung up over synthetic JP,2-13828QA of 2 
metalloporphyrin compounds (I) and Japanese Patent Application No. No. 168499 
[ two to ] was improved and compounded. Using PP-Me30g as a start raw material, 
after the formation of a gallium complex, 10% hydrobromic acid / 300ml of acetic acids 
were added to this, and it agitated one whole day and night. Then, vacuum 
concentration of the reaction solution was carried out, methanol 200ml was added to 
residue and the churning reaction was carried out under the room temperature one 
whole day and night (Installation of the methoxy group to a porphyrin derivative) 
Added water, purplish red color precipitate was made to generate, and it separated. 
(30g) 

sediment — - 150ml (for example, decyl alcohol C10H23OH) of alcohols — in addition, 
warming under a Lewis acid (for example, stannic chloride) catalyst — the churning 
reaction was carried out. (Exchange reaction of the alcohol residue to a methoxy 
porphyrin derivative) 

Extract vacuum concentration of the reaction mixture was carried out after the 
reaction, and residue was hydrolyzed by adding 2-N potassium hydroxide / 60ml of 
ethanol solutions. (Saponification of ester) 

When it put in the refrigerator after neutralization with 1-N hydrochloric acid one 
whole day and night, precipitate of a purplish red color generated. Precipitate was 
separated, the silica gel column chromatography (eluate; n-hexane-ethyl-acetate 
stepwise technique) refined, and the gallium complex of 2 and 4-screw (1-decyloxy 
ethyl)-due TEROPORUFIRIN was obtained. (14.4g) 

Actuation of amidation, hydrolysis, and purification was performed for the obtained 
complex whole quantity like the example 1. and the 2 and 4-screw (l-decyloxy 
ethyl)-Ga-due TEROPORURNIRUJI aspartic acid [ClO-Ga-DP-diAsp (18)] was 
obtained. (15.7g, 25.5% of total yield) 

[0033] example synthetic R.K of 3-phot protoporphyrin — it compounded according 
to Dinello's and others approach [The Porphyrins. Academic Press issue, and 
Vol.1. 303 (1978)]. PP-MelOOg was dissolved in chloroform 101., and it was made to 
react for one week under an optical exposure. (From a porphyrin to chlorin 



derivatization) After [ a reaction ] vacuum concentration was carried out and residue 
was obtained. A silica gel column chromatography (eluate: n-hexane-chloroform) 
refines the obtained residue, and it is 1 (3)-hydroxy-2(4)-formyl 
ethylidene-protoporphyrin. Dimethyl ester (it is called photograph protoporphyrin 
dimethyl ester and following P-Me) was obtained. (50.0g) Then, this was hydrolyzed in 
pyridine methanol mixture and the photograph protoporphyrin (it is called Following P) 
of a dark green crystal was obtained. (43,0g. 47.4% of total yield) 
[0034] Example P-Me300mg obtained in the four examples 3 is dissolved in pyridine 
150ml, 30ml of 30% sodium-hydrogensulfite water solutions was added gradually, and 
they were made to react to the bottom of churning for 3 hours. The citric-acid 
solution extracted reaction mixture after neutralization and under chloroform 20%, and 
it carried out after [ rinsing ] vacuum concentration. The obtained concentrate was 
crystallized by the methanol-ethyl-acetate*-n-hexane and NaHS03-P-Me (28) was 
obtained. (50mg, 14.3%) 

[0035] Example Except using 3% of it instead of 510% hydrobromic acid / acetic acid, it 
processed like the example 1 and 4g of 2-(1-decyloxy ethyl)-4-vinyl-due 
TEROPORUFIRIN from decyl alcohol was obtained for 2-(l-hexyloxy 
ethyl)-4-vinyl-due TEROPORURRIN from hexyl alcohol as a synthetic intermediate 
product, respectively. Like the example 3, the optical light reaction was performed, 
after treatment of the obtained mono-alkoxy object whole quantity was carried out, 
and C6-P (31) and C10-P (33) were obtained. (0.88g, 21.0% and l.lg, 6.5%) Operated 
these photooxidation reactant [31 (0.8g), 33 (I.Og)] separately like the example 1, 
respectively, it amidated and processed [ hydrolysis ], and C6-P-diAsp (32) and 
ClO-P-diAsp (34) were obtained separately. (450mg, 42.3% and 160mg. 12.3%) 
[0036] Example P300mg obtained in the six examples 3 is dissolved in pyridine 100ml, 
and you added the hydroxylamine-hydrochloride solution 30%, and made it react to the 
bottom of room temperature churning for 30 minutes. Chloroform was added to 
reaction mixture after the reaction, and vacuum concentration of the chloroform layer 
after rinsing liquid separation was carried out. The obtained concentrate was 
reprecipitated in the methanol-ethyl-acetate-n-hexane and NOH-P (35) was 
obtained. (250mg, 81.3%) 

[0037] Example You dissolved 7 P-Meig in chloroform 300ml, and made it react for 30 
minutes after dropping 20ml of methanol solutions of sodium borohydride 5% at the 
bottom of room temperature churning. The citric-acid water solution was added to 
reaction mixture 10% after the reaction, and vacuum concentration of the chloroform 
layer after rinsing liquid separation was carried out. The obtained concentrate was 



dissolved in dioxane 100ml, 10ml of sodium periodate water solutions and 40ml of 3% 
hydrochloric acids were added 1 0%, and it was left at the room temperature for 1 8 
hours. The purple crystal recrystallized in the reaction solution was separated, and it 
dissolved in chloroform 1 20ml after rinsing desiccation, and was made to react under 
an optical exposure for 48 hours. After [ a reaction ] vacuum concentration was 
carried out and residue was obtained. A silica gel chromatography (eluate; 
chloroform-acetone) refines the obtained residue, and he is SP. Dimethyl ester 1 50mg 
was obtained. Obtained SP dimethyl ester whole quantity was dissolved in pyridine 
30ml, and 5ml of sodium-hydroxide water solutions was added 10%, it hydrolyzed. the 
chloroform after neutralization was added in the citric-acid water solution 20%, and 
vacuum concentration of the chloroform layer after rinsing liquid separation was 
carried out. The obtained concentrate was reprecipitated in the 
ethyl-acetate-n-hexane and SP (36) was obtained. (120mg, 12.5%) 
[0038] Example 8P200mg was dissolved in methanol 40ml, and you added Gerard 
reagent T400mg to the bottom of room temperature churning, and made it react for 1 
hour. A citric-acid water solution and chloroform were added to reaction mixture 20% 
after the reaction, and vacuum concentration of the chloroform layer after rinsing 
liquid separation was carried out The obtained concentrate was reprecipitated in the 
methanol-ethyl-acetate-n-hexane and GTHZ-P (37) was obtained. (200mg, 79.9%) 
[0039] Example 9P300mg was dissolved in the methanol, and you added 300mg of 
benzene sulfo hydronalium KISAMIN acids, and 4ml of 1-N sodium hydroxides to the 
bottom of room temperature churning, and made it react for 18 hours. A citric-acid 
water solution and chloroform were added to reaction mixture 20% after the reaction, 
and vacuum concentration of the chloroform layer after rinsing liquid separation was 
carried out. The obtained concentrate was reprecipitated in the 
methanol-ethyl-acetate-n-hexane and N2 OH-P (38) was obtained. (60mg. 19.0%) 
[0040] Example SP obtained as an intermediate product of ten examples 7 Dimethyl 
ester 500mg is dissolved in pyridine 100 ml. and you added 10ml of 
hydroxylamine-hydrochloride water solutions 30%. and made it react to the bottom of 
room temperature churning for 30 minutes. A citric-acid water solution and 
chloroform were added to reaction mixture 20% after the reaction, and vacuum 
concentration of the chloroform layer after rinsing liquid separation was carried out. 
The obtained concentrate is reprecipitated in an ethyl-acetate-n-hexane and it is 
NOH-SP. Dimethyl ester 450mg was obtained. Obtained NOH-SP Dimethyl ester was 
hydrolyzed with the conventional method. Liquids were separated under chloroform 
after neutralization with 1-N hydrochloric acid, and vacuum concentration of the 



chloroform layer was carried out. The obtained concentrate was reprecipitated in the 
methanol-ethyl-acetate-n-hexane and 2 NOH-SP (39) was obtained. (180mg, 35.9%) 
[0041] Example NOH-PIOOmg obtained in the 11 examples 6 is dissolved in pyridine 
20ml, 1 ml of acetic anhydrides was added and they were made to react to the bottom 
of room temperature churning for 6 hours. Chloroform was added to reaction mixture 
after the reaction, and vacuum concentration of the chloroform layer after rinsing 
liquid separation was carried out. The obtained concentrate was reprecipitated in the 
ethyl-acetate-n-hexane and NOAc-P (40) was obtained. (60mg, 1 9.0%) 
[0042] Example 12P200mg is dissolved in pyridine 50ml, t-butyl hydrazine 400mg and 
4ml of 10% aminoguanidine hydrochloride water solutions were added separately, 
respectively, and they were made to react to the bottom of room temperature 
churning for 18 hours. Chloroform was added to each reaction mixture after the 
reaction, and vacuum concentration of the chloroform layer after rinsing liquid 
separation was carried out. Each obtained concentrate was reprecipitated in the 
ethyl-acetate-n-hexane and tBuHZ-P (41) and GHZ-P (42) were obtained. (BOmg, 
35.7% and 190mg, 87.2%) 

[0043] example 1 3P200mg — pyridine 20ml — dissolving — nicotinic-acid hydrazide 
730mg and cull BAJIN acid methyl ester — respectively — separate — adding — 50 
degrees C — warming — you made it react under churning for 3 hours A citric-acid 
water solution and chloroform were added to each reaction mixture 20% after the 
reaction, and vacuum concentration of the chloroform layer after rinsing liquid 
separation was carried out. Each obtained concentrate was reprecipitated in the 
methanol-ethyl-acetate-n-hexane and NHZ-P (43) and CHZ-P (45) were obtained. 
(33mg, 13.8% and 130mg, 58.0%) 

[0044] Example NHZ-P930mg obtained in the 14 examples 13 was made into the 
DOHA salt with the conventional method. Chloroform 50ml and acetonitrile 25ml were 
added, and this DCHA salt whole quantity was dissolved. Subsequently, aspartic acid 
930mg of dimethyl ester hydrochlorides is added, and WSCl .5g was added gradually 
and made to react to the bottom of churning. Vacuum concentration of the chloroform 
layer after rinsing liquid separation was carried out for reaction mixture after the 
reaction. The obtained concentrate was dissolved in the pyridine and it hydrolyzed in 
the sodium-hydroxide water solution 10% with the conventional method. The 
chloroform after neutralization was added in the citric-acid water solution 20%, and 
vacuum concentration of the chloroform layer after rinsing liquid separation was 
carried out. The obtained concentrate was reprecipitated in the 
methanol-ethyl-acetate-n-hexane and NHZ-P-diAsp (44) was obtained. (870mg, 



71.0%) 

[0045] Example 15P150mg was dissolved in pyridine 20ml, and you added separately 
150mg [ of barbituric acid ], and chestnut nitril 20ml to the bottom of room 
temperature churning, respectively, and made it react for 30 minutes. A citric-acid 
water solution and chloroform were added to each reaction mixture 20% after the 
reaction, and vacuum concentration of the chloroform layer after rinsing liquid 
separation was carried out. Each obtained concentrate was reprecipitated in the 
ethyl-acetate-n-hexane and BA-P (46) and MCN-P (50) were obtained. (20mg, 1 1.2% 
and 50mg, 30.9%) 

[0046] Example 16P200mg was dissolved in pyridine 20ml, and you added separately 
200mg [ of semicarbazide hydrochlorides ], and hydrochloric-acid thiosemicarbazide 
400mg to the bottom of room temperature churning, respectively, and made it react 
for 50 minutes. A citric-acid water solution and chloroform were added to each 
reaction mixture 20% after the reaction, and vacuum concentration of the chloroform 
layer after rinsing liquid separation was carried out. Each obtained concentrate was 
reprecipitated in the pyridine-chloroform-ethyl-acetate-n-hexane and NH2 
CONHN-P (47) and NH2 CSNHN-P (48) were obtained. (160mg, 73.0% and 70mg, 
31.2%) 

[0047] example 17P300mg ~ pyridine 50ml — dissolving — o-aminobenzene thiol 
1 0ml — adding — 60 degrees C — warming — you made it react under churning for 
18 hours A citric-acid water solution and chloroform were added to reaction mixture 
20% after the reaction, and vacuum concentration of the chloroform layer after rinsing 
liquid separation was carried out. The obtained concentrate was reprecipitated in the 
ethyl-acetate-n-hexane and BT-P (49) was obtained. (350mg, 98.9%) 
[0048] Example ISPIOOmg is dissolved in viridin 8ml, and it adds nitromethane, 
nitroethane, and 8ml of nitropropane at a time separately to the bottom of room 
temperature churning, respectively, and BOOmg added at a time and sodium ethylate 
was made to react for 70 minutes for 85 minutes further for 24 hours, respectively. A 
citric-acid water solution and chloroform were added to each reaction mixture 20% 
after the reaction, and vacuum concentration of the chloroform layer after rinsing 
liquid separation was carried out. Each obtained concentrate was reprecipitated in the 
chloroform-ethyl-acetate-n-hexane and N02-P(51) MeN02-P (52) and EtN02-P 
(53) were obtained. (60mg. 56.0%, 40mg, 36.5% and 70mg, 62.5%) 

[0049] Example It dissolved in mixture (19 P-Me3g acetone 1.11. and methanol 300ml). 
and 365ml of sodium-hydroxide water solutions was added 10% to the bottom of room 
temperature churning. Next, after the citric-acid water solution neutralized 20%, 



chloroform was added, and vacuum concentration of the chloroform layer after rinsing 
liquid separation was carried out. The obtained concentrate was reprecipitated in the 
chloroform-ethyl-acetate-n-hexane and Me2 CO-P (54) was obtained. (2.6g, 85.0%) 
[0050] Example Me2 CO-P2.6g obtained in the 20 examples 1 9 was made into the 
DOHA salt with the conventional method. Chloroform 50ml and acetonitrile 25ml were 
added, and this DOHA salt whole quantity was dissolved. Subsequently, aspartic acid 
305g of dimethyl ester hydrochlorides is added, and WSC3.0g was added gradually and 
made to react to the bottom of churning. Vacuum concentration of the chloroform 
layer after rinsing liquid separation was carried out for reaction mixture after the 
reaction. The obtained concentrate was dissolved in the pyridine and it hydrolyzed in 
the sodium-hydroxide water solution 10% with the conventional method. The 
chloroform after neutralization was added in the citric-acid water solution 20%, and 
vacuum concentration of the chloroform layer after rinsing liquid separation was 
carried out. The obtained concentrate was reprecipitated in the 
methanol-ethyl-acetate-n-hexane and Me2 CO-P-diAsp (55) was obtained. (870mg, 
24.6%) 

[0051] Example 21 P-MelOOmg is dissolved in pyridine 8ml, beta-ionone 8ml is added 
to the bottom of room temperature churning, 6ml of 1 0 more% sodium-hydroxide 
water solutions was added, and they were made to react for 20 minutes. A citric-acid 
water solution and chloroform were added to reaction mixture 20% after the reaction, 
and the chloroform layer after rinsing liquid separation was condensed. A silica gel 
chromatography (eluate; n-hexane-ethyl acetate) refines the obtained residue, and it 
is lo-P. Dimethyl ester SOmg was obtained. Obtained lo-P Dimethyl ester was 
dissolved in the pyridine and it hydrolyzed in the sodium-hydroxide water solution 10% 
with the conventional method. The chloroform after neutralization was added in the 
citric-acid water solution 20%, and vacuum concentration of the chloroform layer after 
rinsing liquid separation was carried out The obtained concentrate was reprecipitated 
in the methanol-ethyl-acetate-n-hexane and Io-P70mg was obtained. Obtained lo-P 
was made into the DOHA salt with the conventional method. Chloroform 10ml and 
acetonitrile 5ml were added, and this DOHA salt whole quantity was dissolved. 
Subsequently, aspartic acid 70mg of dimethyl ester hydrochlorides is added, and 
WSC50mg was added gradually and made to react to the bottom of churning. Vacuum 
concentration of the chloroform layer after rinsing liquid separation was carried out 
for reaction mixture after the reaction. The obtained concentrate was dissolved in the 
pyridine and it hydrolyzed in the sodium-hydroxide water solution 10% with the 
conventional method. The chloroform after neutralization was added in the citric-acid 



water solution 20%, and the chloroform layer after rinsing liquid separation was 
condensed. The obtained concentrate was reprecipitated in the 
methanol-ethyl-acetate-n-hexane and lo-P-diAsp (56) was obtained. (56mg. 35.0%) 
[0052] example Io-P180mg obtained as an intermediate product of 22 examples 21 — 
pyridine 60ml — dissolving — 50 degrees C — warming — 1.2g of bottom 
hydroxylamine hydrochlorides of churning was added, and they were made to react for 
40 minutes A citric-acid water solution and chloroform were added to reaction 
mixture 20% after the reaction, and vacuum concentration of the chloroform layer 
after rinsing liquid separation was carried out. The silica gel chromatography (eluate; 
ethyl-acetate-methanol) refined the obtained residue, and NOH-Io-PI lOmg was 
obtained. Obtained NOH-Io-P was made into the DOHA salt with the conventional 
method. Chloroform 20ml and acetonitrile 10ml are added, this DCHA salt whole 
quantity is dissolved, and, subsequently it Is an aspartic acid. 1 lOmg of dimethyl ester 
hydrochlorides is added, and WSCI1 Omg was added gradually and made to react to the 
bottom of churning. Vacuum concentration of the chloroform layer after rinsing liquid 
separation was carried out for reaction mixture after the reaction. The obtained 
concentrate was dissolved in ethanol and it hydrolyzed in 2-N potassium-hydroxide 
water solution with the conventional method. The chloroform after neutralization was 
added in the citric-acid water solution 20%, and the chloroform layer after rinsing 
liquid separation was condensed. The obtained concentrate was reprecipitated in the 
methanol-ethyl-acetate-n-hexane and NOH-Io-P-diAsp (57) was obtained. (80mg, 
33.8%) 

[0053] Example 23 P-Me300mg was dissolved in pyridine 50ml, and acetophenone 5ml 
and p-amino acetophenone were separately added to the bottom of room temperature 
churning, respectively. It added 6ml of 10% sodium-hydroxide water solutions at a time 
to each, and they were made to react to it for 3 hours. After the reaction, 1 5ml of 
sodium-hydroxide water solutions was added to each reaction mixture 10%, the 
citric-acid water solution performed the chloroform extraction after neutralization 
20%. and vacuum concentration of the chloroform layer after rinsing liquid separation 
was carried out. Each obtained concentrate was reprecipitated in the 
ethyl-acetate-n-hexane and PhCO-P (58) and NH2 PhCO-P (59) were obtained. 
(220mg. 65.4% and 180mg. 52.6%) 

[0054] Example The liquid which dissolved 24 NOH-P150mg in tetrahydrofuran 5ml, 
and dissolved DCHA90mg in diethylether 1.5ml was added, and it considered as the 
DCHA salt with the conventional method, this DCHA salt whole quantity — 
dimethylformamide 18ml — dissolving — 4ml of 10% hydrochloric-acid D-glucosamine 



water solutions — adding — 50 degrees C — warming — 6ml of chloroform solutions 
of 2.5%DCC was added gradually, and they were made to react to the bottom of 
churning for 2.5 hours A citric-acid water solution and chloroform were added to 
reaction mixture 20% after the reaction, and vacuum concentration of the chloroform 
layer after rinsing liquid separation was carried out. The obtained concentrate was 
reprecipitated in the methanol-chloroform-ethyl-acetate-n-hexane and 
NOH-P-NHglu (60) was obtained (40mg, 20.6%) 

[0055] Example The mass of this derivative was measured according to 25 
mass-analysis FAB mass spectrometry. The main things of the measurement result 
are shown in Table 1. As the example of representation, the FAB mass analysis 
spectrum of C6-Pd-DP-diAsp (21) and NOH-P(35) dimethyl ester is shown in drawing 
X and drawing 2 . 
[0056] 
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[0057] example 26 nuclear-magnetic-resonance-analysis nuclear magnetic 
resonance (1 H-NMR) — this derivative was measured by law. As the example of 
representation, 1 H-NMR spectrum of C6-DP-diAsp (4) and C10-In-DP-diAsp (26) is 
shown in drawing 3 and drawing 4 . 

[0058] Example 27 ultraviolet-absorption analysis of a spectrum (albumin test) 
It is known that a porphyrin compound will form a monomer or a dimer in an albumin 
solution. This property can be understood by migration of an absorption maximum 
value or fluctuation of an absorbancy index being seen by analyzing by changing 
various albumin concentration. Therefore, it is an easy screening test for examining 
compatibility with a cancer cell. Albumin 54mg is dissolved in a 3ml physiological saline, 
and it considers as concentration 1.8%. Subsequently, the liquid which diluted this 10 
times and was made into 0.18% was diluted with the common ratio 3. and the liquid of 
each albumin concentration (1.8, 0.18, 0.06, 0.02, 0.0066, 0.0022%) was prepared. On 
the other hand, 1 mg of porphyrin derivatives was dissolved in 1 ml (pH8.0) of 
phosphate buffer solutions, and it was made 100ml with the physiological saline. And 
2ml of albumin diluents and 2ml of porphyrin solutions were mixed, albumin 
concentration of mixture was made into 0.9, 0.09, 0.03, 0.01, 0.0033, and 0.001 1%, and 
ultraviolet absorption spectrum measurement (350-900nm) was performed. Moreover, 
it measured similarly in the physiological saline and the methanol solution instead of 
the albumin diluent. These measurement results are shown in Table 2. As the example 
of representation, the ultraviolet absorption spectrum of C10-Ga-DP-diAsp (18) is 
shown in drawing 5 and drawing 6 . 
[0059] 
[Table 2] 
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4 0 1 


4 0 1 


408 


(28) 


N aH SO s -P-Me 


6 7 2 


6 6 3 


6 68 


(35) 


NOH-P 


6 6 6 


6 6 7 


6 7 1 


(37) 
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6 9 8 


6 7 0 


6 74 


(38) 


N 2 0 H — P 


6 5 8 


6 6 0 
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2N0 H-SP 


6 7 5 
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6 7 6 
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(41) 
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6 69 





[0060] Example Judgment of the optical killer cell effectiveness by 28 light exposure 
(in vitro) 

It examined by the approach hung up over JP.2-1 38280A 1x104 HGC-27 cells (1ml) 



were put into the Petri dish (3.5cm). and were cultivated for two days. Each drugs 
were prepared to various concentration, in addition to the previous Petri dish, it 
cultivated for 30 minutes, and the phosphate buffer solution washed. After 2 - 
3-minute neglect cold spot The optical exposure was carried out for PICL-SX 
(halogen lamp 1 SOW) 5 minutes (5.8 mw/cm2). In addition, the optical exposure was 
performed by cutting the wavelength of 600nm or less. Then, it cultivated for 48 hours 
and the number of survival cells was measured. On the other hand, the group which 
intercepted light with aluminum foil during the optical exposure as contrast was 
prepared. It asked for optical cytoclasis ♦♦** by ID50 (rate of 50% cell proliferation 
inhibition). The graph of the rate of cell proliferation inhibition by ClO-Zn-DP-diAsp 
(24) is shown in drawing 7 at C6-DP-diAsp (4) and drawing 8 . 

[0061] Example respectively 90ml (pH8.0) of phosphate buffer solutions was added, 
29C6-DP-diAsp(4) ClO^Ga^DP-diAsp (18) and preparation Cof NOH-P (35) 
parenteral solution6-DP-diAsp(4) C10-Ga-DP-diAsp (18) and NOH-P(35) 5g were 
dissolved separately, subsequently 10ml of 0.1 -N sodium hydroxides was added for pH 
adjustment, and the whole quantity was set to 100ml (50mg [ ml ] /, pH7.3), 
respectively. Subsequently, 5ml was poured distributively to each sterile vial, 
performing sterile filtration, and it considered as the drugs for PDT. Furthermore, 
cryopreservation of the time of use was carried out after distributive pouring if 
needed. 

[0062] Example The optimum dose of the C6-DP-diAsp (4) parenteral solution 
obtained in the purity example 29 in TLC and HPLC of a 30C6-DP-diAsp (4) 
parenteral solution was developed using methanol-water mixture (9:1) on the octyl 
silica gel (C8) laminated plate (RP-8, Merck Co. make). As a result, the spot was 
accepted only in the RfO.5 neighborhood. Furthermore, when HPLC analysis [8 
4.0x150mm of column; WAKOSHIRU 5C, an eluate; methanohwateracetic acid 
(80:15:5), rate-oMlow;1.0 ml/min, detection wavelength:395nm] was performed, one 
peak was accepted in Rt 6.3 minutes, and purity was 90% or more. 
[0063] Example The optimum dose of the C10-Ga-DP-diAsp (18) parenteral solution 
obtained in the purity example 29 in TLC and HPLC of a 31C10-Ga-DP-diAsp (18) 
parenteral solution was developed using methanol-water mixture (95:5) on the octyl 
silica gel (C8) laminated plate (RP-8, Merck Co. make). As a result, the spot was 
accepted only in the RfO.5 neighborhood Furthermore, when HPLC analysis [8 
4.0x150mm of column; WAKOSHIRU 5C, an eluate; methanol:water:acetic acid 
(85:10:5), rate-oMlow;1.0 ml/min, detection wavelength;405nm] was performed, one 
peak was accepted in Rt 5.9 minutes, and purity was 95.0% or more. 



[0064] Example The optimum dose of the NOH-P (35) parenteral solution obtained in 
the purity example 29 in TLC and HPLC of 32 NOH-P (35) parenteral solution was 
developed using methanol-water mixture (4:1) on the octadecyl silica gel (CI 8) 
laminated plate (RP-18, Merck Co. make). As a result the spot was accepted only in 
the RfO.5 neighborhood. Furthermore, when HPLC analysis [18 4.0x250mm of column; 
WAKOSHIRU 5C, an eluate; methanol:water:acetic acid (80:15:5). rate-of-flow;0.5 
ml/min. detection wavelength;405nm] was performed, one peak was accepted in Rt 7.8 
minutes, and purity was 96.0% or more. 

[0065] Example 33C6"DP-diAsp(4) C10-Ga-DP-diAsp (18) and in of a NOH-P (35) 
parenteral solution It is in of these drugs by TLC-analyzing and HPLC analyzing the 
purity of the stability C6-DP-diAsp(4) 01 0-Ga-DP-diAsp (18) and the NOH-P (35) 
parenteral solution in the inside of vitro with time, respectively. The stability in the 
inside of vitro was evaluated. 06-DP-diAsp(4) OlO-Ga-DP-diAsp (18) and the 
NOH-P (35) parenteral solution which were prepared according to the example 29 
were diluted with the physiological saline 5 times, respectively, and it considered as 
the concentration of lOmg/ml, and put gently on the bottom of a room temperature 
and protection from light, and TLC and HPLC purity of each drugs were measured 
according to the example 32 one day, one week, and one month after at the time of 
this agent preparation. Consequently, the chemical purity of each drugs in each 
measurement time is about 95.0% and 95.0% in one spot and HPLC analysis, 
respectively, removing 4 by TLC analysis, and it turned out that each drugs are stable 
for at least one month. In addition, at least one week of 4 was stable. 
[0066] Example It is false [ of each drugs / in ] by TLC-analyzing and HPLC analyzing 
the purity in the inside of the plasma of the stability C6-DP-diAsp(4) 
ClO-Ga-DP-diAsp (18) and the NOH-P (35) parenteral solution in the inside of 
34C6-DP-diAsp(4) ClO-Ga-DP-diAsp (18) and the fresh frozen plasma (in vivo) of a 
NOH-P (35) parenteral solution with time, respectively. The stability in the inside of 
vivo was evaluated. Dilute with a physiological saline C6-DP-diAsp(4) 
ClO-Ga-DP-diAsp (18) and the NOH-P (35) parenteral solution which were prepared 
like the example 29 2.5 times, respectively, and it considers as the concentration of 
20mg/ml. The fresh frozen plasma of this and tales doses was added (lOmg [ ml ] /, 
pH7.1), it put gently on the bottom of temperature (36.5 degrees O) and protection 
from light, and TLC and HPLC purity of each drugs were measured according to the 
example 32 one day, one week, two weeks, three weeks, and one month after at the 
time of each drugs preparation. Consequently, in TLC analysis, the chemical purity of 
each drugs in each measurement time is about 90.0%, 95.0%, and 95.0% in one spot and 



HPLC analysis, respectively, and it turned out that each drugs are stable for at least 

one month. 

[0067] 

[Effect of the Invention] Since the porphyrin derivative of this invention has the 
accumulation nature to a cancer cell, the reactivity over external energy, and a 
destructive operation of a cancer cell and moreover does not discover toxicity to a 
normal cell, it reaches [ as cancer treatment medicine or a cancer diagnostic drug] to 
an extreme and is useful. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing shovying the mass analysis spectrum (FAB-NBA) of 
C6-Pd-DP-diAsp (21). 

[Drawing 2] It is drawing showing the mass analysis spectrum (FAB-NBA) of 
NOH-P(35) dimethyl ester. 

[Drawing 3] It is drawing showing the nucleai^magnetic-resonance spectrum (1 
H-NMR) of C6-DP-diAsp (4). 

[Drawing 4] It is drawing showing the nuclear-magnetic-resonance spectrum (1 
H-NMR) of C10-In-DP-diAsp (26). 

[Drawing 5] It is drawing showing the ultraviolet absorption spectrum of 
ClO-Ga-DP-diAsp (18). 

[Drawing 6] It is drawing showing the ultraviolet absorption spectrum of 
C10-Ga-DP-diAsp (18). 

[Drawing 7] It is drawing showing the rate of cell proliferation inhibition after 
C6-DP-diAsp(4) administration. 

[Drawing 8] It is drawing showing the rate of cell proliferation inhibition after 
C10-Zn-DP-diAsp(24) administration. 
[Description of Notations] 

1 Porphyrin Solution and Mixture of Physiological Saline 
(0% of albumin concentration) 

2 Mixture of Porphyrin Solution and Albumin Solution 
(0.001 1% of albumin concentration) 

3 Mixture of Porphyrin Solution and Albumin Solution 
(0.0033% of albumin concentration) 

4 Mixture of Porphyrin Solution and Albumin Solution 



(0.01% of albumin concentration) 

5 Mixture of Porphyrin Solution and Albumin Solution 
(0.03% of albumin concentration) 

6 Mixture of Porphyrin Solution and Albumin Solution 
(0.09% of albumin concentration) 

7 Mixture of Porphyrin Solution and Albumin Solution 
(0.9% of albumin concentration) 

8 Porphyrin Solution and Mixture of Methanol 

9 Those with Optical Exposure 

10 With No Optical Exposure 
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P — d i A s p irW-^) 

(5) 2. 4 -ex (1 -5^^^;l/:t4^f:/Jl^;W -7=^ 
a.-T'D5j<;^7^:=:;bS^rx/^^4^>'^ (J^iTCs -D io 
p-d i A s pt.W^) 

(6) 2. 4 -ex ( 1 -T^i^;!/?^^^^^:^;!/) -x^l 
— xu4^;l'7^^;l/>^7'X>'^^4^>'K aXTCio -D 
p-d i A s p"kW5) 

(7) 2. 4-ex (1 -yh^^i/x^;!/) -Ga— r 
a-DP-d i A s ptMo) 

(8) 2. 4 -ex (1 --^>'^;l/:t4^->X^;l/) -G 
a— r^-xn.-p;l/y^::i;l/ >?-feU> (ttTCs- 

G a-DP — d i S e r i:H3) 20 

(9) 2. 4-ex ( 1 -^y^;l/:t4^->x^;l/) -G 
a-T'it-7^n#;l/y^x;l/ v?7X/^^^>^ (WT 
Cs -Ga-DP-d i A s p^lg-p) 

(10) 2. 4-ex ( 1 -'N^^S/yl/^j-^i/Xf^yl/) - 
G a-'ra-xn;}^;l/37^'x;l/ v^TX/^-^^^V^ (W 
TCe-Ga — DP — diAs ptm^^ 

(1 1) 2. 4-ex ( 1 --Ny^;l/:t^->x^;l/) - 
G a—roL— ru^;l/:7>rx;l/ i^TX^^y^>m C&L 
TO? — Ga — DP — d i Asp tWo) 

(12) 2. 4-ex (l-:i-^^;b;i-4^v'x^;l/) - 30 
Ga— riL— rD4^;l/:7-i'-;l/ i^^U->> (WTCs 
-G a-DP-d i G 1 y ^s3) 

(13) 2. 4-ex (l-:ti7^;l/;i-4^->x^;l/) - 
G a—ra.-' ro^;V:7-fx;l/ U >^ (ttT C s - 
Ga— DP — diSer ilS-p) 

(1 4) 2. 4-ex (l-:t^7^;l/:t^S/Xf-;W - 
G.a-xit-'r.n4^;l/7'<x;l/ v^TX^^-^^^vSE (W 
TCs-Ga-DP-diA s pi:B3) 

(15) 2. 4-ex (I -*^^;l/:4-4^>'x^;W - 

G a-xa— ra.1?;l/7-<x;l/ (WT 40 

0 8 -G a-DP-d i G 1 u^Sd) 

(16) 2. 4-ex (l-:t^f';l/;i-4^->X^7l/) - 
G a-x:i— rn4^;l/7>rx;l/ v^^dv^^^ (WTCr 
-Ga-DP — diTyr ils^) 

(17) 2. 4-ex (1 -y-;l/;i-+->xf-;W -G 
a-T^iL-xn4^;l/7f x;l/ v^7X/^^4^>^ (WT 
C9-Ga-DP-diAs pi:W^) 

(18) 2. 4-ex ( 1 — rv';l/:i-*->X^;l/) -G 
a— ra.-7^a>-K;l/37-<-;l/ i;zX/^^4^>^ (WT 



(19) 2. 4-ex (1 -Fx^^^l/^^i/x^;!/) ~ 
G a-T^o.— rn.-K^l/^'-rx/l/ v^7'X/'^5^4^>'^ (J;i 
TC12 -G a-DP-d i A s pi:S3) 

(2 0) 2s 4-ex (1 — ^^S^yl/^^-^i/X^;!/) - 
Zn— r:x-xn>1f;l''7-<x;l/ 5/'rx/'?'^4^>'^ (iX 
TCe— Zn— DP — diAs pilS-^) 

(2 1) 2. 4-ex ( 1 -^^^S^/l/^d-^^^S/x^;]/) - 
Pd— rri-xn4^;l/:7^'x;l/ v^TX/'^'^^VSE (W 
TCe-Pd-DP-diAs pi:H5) 

(2 2) 2. 4-ex (1 — N4^->;l/^4^->x^;l/) - 
I n— TJi— irD>i^;l/:7^X7l/ >^rx>'^^4^>K (JK 
TCe— In — DP — diAs phW-p) 

(2 3) 2. 4-ex (I -^^zy?l^^iyJL'^M - 
Sn-'raL-xn4?;V:7-<x;!/ 5^TX/^^:*^>S! (JK 
TCe — Sn — DP — d i As ptm5) 

(2-4 )- 2 . 4 - ex ( 1 r-7'iyjU:t^zy:r,^M - Z 
n-T'iL-T^DsH^U^^x;!/ i^rX/^^^^V^ (WT 
Cio — Z n — D P — d i A s p ^W-^) 

(2 5) 2. 4-ex ( 1 r v';l/:i-^>'X^;l/) -P 
d-T^zL—'rn^^jVy^zLfU i/TX/^'y^>m (WT 
Cio -P d-DP-d i A s p^W^) 

(2 6) 2. 4— ex (1 -•r'>;l/^4^>'X^;V) — I 

Cio — I n — b P — d 1 A s p he 3) 

(2 7) 2. 4-ex ( 1 -7^>^;l/:^-+>'X^;W -S 
n— TO.— 7^D>1^;l/y^x;l/ v^rx/^^^V^ (WT 
Cio — S n — D P — d i A s p ^W-^) 

[0 0 2 31—75-. (II) tcStiS-r^Ra (OR^^f 

4<;l/:7-< U :y >^;^^;VxX7^;l/ (WTP P-M e fcs 
9) *7tfk^SJS«LaUT 1 -e FD4^s/-2-j^;l/^ 
;l/x=^y -rv-ya h3K;l/7>r y V i^:?«^;l/XX7^;l/ 
(&rfy^ h'fuh:^-jVy^ U > v?p«^;VxX7^;l/i: 
Sa) ^P»b (Xge) . :^j^i^T*c:n«rSjcf*.. 513 

^mmm(omitm'v 2 4 -ex;i/— r o-- 

xa.-K;l/7w'U>S^>«^;l/xXx;l/ (WTxepi^^^ 
^X.i<;t/:7^ U> >^^^;l/xX'r;l/h*'5) t^T^ 

(XSd) o (fc/cL. 4 00xhvep— 
A 43<i: t; B S<0fflfl«OWtl«*^*n^tX An«t) •:> 4 
-v■^;l/^;^-2-ex7l/^t:^>#^:?, ) ^nUyfbXS 

(e) tc^v^TtiJt{t:^SlS*fOT*r^tO*W*L<. 
R4 *^T;i/T^eKS«rW-rs^PU vfk^ta (:/* h:?' 
p h^f]^y^ U V) *?#5o Ai^ff^lz^&'T^Rt} D 

[0 0 2 4] ^xic^ i:i±<D^o\zLrm&i^rci7uv> 
ft-^^^mu^^tfy^rzitm^iim (f) la^-To -r 



(6) 
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[0 0 2 5] WT. Km\^m^fr:r>?vy^ u^ibB-a 

(II) cDliS^»i:^*KllcSi0>§-rSo mtfR4 

^vxt^m (II) ^»So -7?. :7;i-hyah.-K;i/ 
^y^;j-7xy-;i/iF) -^iSltTk^S^ifoft^ (CT 20 

u^) j|&fflv>TSJS'&Ui6T. R4 offlil^tccn&<^ft: 

^!^:6^je^bfc3j^;l/yYU>{t^ (II) ^ff^o 

[0 0 2 6] (2 8) 2-lf:::;l/-3-tlKo^i^-4 

xx*r ;l/ (7 :j- h y n h 4^;l/'7 >r U V' v^>^ ^;Uxx-r 
;b) SEi^^7k*':^ h U i^.fTfipJa (fetTN a H S O 3 - 30 
P-Mei:H^) 

(2 9) ^:/Dh.-p;l/•7^U>' v^p^^/I/XXt';!/ 
@f^;^7l/:^yi$'— ;l/ (UTHO A c S-P-M e 
5) 

(3 0) "7:^ bynh2J^7l/T>r >^x^7l/T-fe5f— 
;l/ (fclTE t 0-Pi:l-5) 
(3 1) 2- (1 — .4^i^;l/:t4^S/x^;l/) ~3-t:K 

(Cg ~:7;i-hynhj3<;l/>^-f (tiTCe -Pt 

H3) 40 

(3 2) Ce -:7;!-hyDb.-S;V:7-/y> i^^TX/^^ 

(JXTC6 -P-d i A s p^W9) 
(3 3) 2- ( 1 -r^>/;l/:t+i/x^;l/) -3-tiFn 

(Cio -:7:j-h:^ah4^;i/:7-f u:^) (WTCio - 

P^M3) 

(3 4) Clo -:7;i- h^a h4?;l/:7^ »J> 

(WTCio -P-d i A s phW^) 
(3 5) byohj^^l/^-rUV 3i-:^->A (W"FN 
OH-Pi:W-3) 50 



10 

(3 6) 2— 5^;l/^;l/-3~iiKD:^5/-4-.ti;l/^;l/ 

:i- h:/ci Vif^^A^-p^ »J » (J;(TS P 9) 
(3 7) :7>r hynf^;l/y^U> igfl:hU:?<^;b7 

•trbtiK^^/V (tXTG* THZ-PilSa) 
(3 8) :7;i- hynh.l?;l/:7.r U> n Ka^i-^^itAK 
(tXTN2 0H-P^:s3 

(3 9) xtfu^"-^>^^X3^:*-h7'ah.i^;i/:7>ry:y 

(J^T2N0H-S P^H"5) 
(40) :7* hynh.i^;l/:7-r U> Sf^^^i^A (W 
TNOA c-P^ad) 

(4 1) yi^V^uVif>.}\/y^^)-y t-y^;i/ViK^ 
y> (WT* BuHZ-P^b5) 
(4 2) h:/ah4^;l/r^^U> yTx;l/liF^v^ 
> (J^TGHZ-P^g'5) 
. (4 3) :7:j- h^o h.i^;l/:7rr U > nn^^^li 
(tXTNHZ-Pi:W-5) 
(4 4) :7:j- h:/DF5j^;l/'7-<y > xn^^SHF^ 
>^rx/^^^>^ (WTNHZ-P-d i A s p 

(4 5) -7;^ F:/oF.-K;l/7>r U V KBlt:F'^V> 
(J^TCHZ-Ph-ff^) 

(4 6) hyoF3p;l/7^U-r^ /Vve^y— ;l/g| 
(ttTB A-Pi:W5) 

(4 7) -7:^- hynF.-}^;!/^^ •tr^:^7W^V> 
(UTNHz CONHN-P^S'5) 
(4 8) FynhaK/l/^-f U>' 
V (t:iTNH2 CSNHN-PhH-9) 
(4 9) 7:^- hyoF#;l/7'<U> ^yV^TV—)\^ 
(WTBT-Pirma) 

(5 0) >^:i- F^n h5}^;l/:7>r y vavxhy;!/ 
(WTMCN-Pi:g3) 

(5 1) :7:a- FynF2}^;l/:7^ Ut^^' xha^t^uy 
(lUTNOz -P^m^) 

(5 2) :7:t- Fynh2K;V7-r yx> xFnx^U> 

(UTMeNOz -Pi:H"5) 

(5 3) FyaF#;U7^y-r>' xFnp^oeu 
>^ (lUTE t NO2 -Pi:m3) 

(5 4) FyDF4<;l/7-f yx>' T-trF:^ (J^T 
Mez CO-PhWa) 

(5 5) 7*FynF*;l/:7>f yv^:/ T-feFV 
X/^^4^V^ (WTMez CO-P-d i A s pi:s 
3) 

(5 6) :7:r FyaF.-p;i/7^yx:/ 3/> -:^7X 

/^^4^>'K (UTI o-P-d i A s pi:wa) 

(5 7) 7* FyuFjS;i':7-<y7^> 3yv;i-4^->A 

S^TX/^^4^>K (WTNOH-I O-P-d i As 

piiwa) 

(5 8) h.i^;i/:7>r y7';x T-feF7x/>' 

(«TPh co-Pi:Wa) 



(7) 
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(5 9) 7;J- h^P h5}^;l'7-i"Jx>' T5.yT-bhy 
iy> (tiTNHz PhC0-Pi:m'5) 
(6 0) h:/'nh5l?;l/7-rU-;l/:t^->A TS/ 

X aXTNOH-P-NHg 1 ui:m3) 
[0 0 2 7] *MB^fj:<l:Sd^;l'-7-< U ^^SttOE^S 

[0 0 2 83 ?|EHH^tc J;5ai§>J{iP D immMh LT© 

i^mmmm (somg/mi) (DiiJt^Rigii:b. 

«)tCt±*%H^©MS'J^ lmg~5mg/k gft:M©aT' 
[0029] 

[0 0 3 0] cnesj^^i/^-fUvKHWiffiOTBSicss? » 

u ymmmt l r&s u f 7 h -r 5 c t j: 

■S*Sttffl«»cJ>t-rS P D l^liL LTftfflT'feSo 
[0 03 1] 
[UStiffiJ] 

mmm 1 

^^fvy-fV^it^V^ (I) 

1#Ba¥2- 1 3 8 2 8 0^*5J:tf1tPT2- 1 6 8 4 9 

9^tcjftf/c:7^}£lcJ;»?^5)tLfc. liinWMtl.rzfa 
h -f y > ^;l/3iX-r/l/ (UT P P -M e i: so 
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1-9) sg^ffl^v cniii 1 o%*fk7j<^^/s^K3 0 

?SjtJcT/l/3— (^J*»f-^4^->;l'7';l/3— ;l/C 

6 Hi 3 OH) 1 Bm 1 *j!mxT. SiSTx —m^MW 

*A) S(St^. Sii«r2N7j<S<k*'J">A/x^fy-;l/ 

Xv^-yy^-fXa) tCTWSLT. 2. 4-e:x (1- 
fco (3. 3g) 

}]/75.> (DCHA) T'DCHAtifcb/io *:DCHA 

5m 1 ;&i[m^TSS?Lfc„ :^^i:v^-^7'x/^^=^='>'SE 
^7bxx-r7l/ [Asp (OMe) 2] tgSEig 3 g ^AP 
M^TCWS C 1. 8 g*^'*CJ)nAT2^iajK)S 

x^;I/-n -'s^-U-l'lcTWieSfk^fTV^ 2. 4-e 
X ( 1 — 'N^i'/I/^j-^i^x^/l/) — Ti—r a 4^/1/7 -r 
:^;l/S^rX/<^^>K 7"h^;<g^;l/XX7^7l/^?§fco 
» e. nfc 7 5 Kf*i^fi^^!i t J: t» . 2 N 7j<^ft* 'J 

(cb) fi'mmm^fRmHii^.a-rhif^y'f- imm. 
m.: yify—tv-Tii (9:1)] »cTms«ffi/\ 2. 

4-lfX ( 1 -^^i/;l';i-+i'xg=-;l/) — ra.— xa4? 

v?TX>'<^^>'K [Co -DP-d i As 
p (4)1 *f»fco (3. 4 3g. ±1R^4 0. 6%) 
COO3 2]|lfi&0y 2 

^m^^fvy ^ V >it-^V!a (I) 

!NFgg¥2- 1 3 8 2 8 0^43<fctf!f$S¥2- 1 6 8 4 9 

pp-Me 3 0 g:&fflv\ ijvyi.mmtmi. cnici 
0 %mt7iimm/mm3 o om i ^bn^—^mm^L 

0 Om 1 ^ba?Lx. mmrf. -s««j$s;sbfco 

;l'7-< U >R#t*'\©;>« m^i'StO^A) Tk^JmATlS 
^feit^^^fiK-arUftitlXUfco (3 0g) 

H23 OH) 1 SOml^ftDxT. ;I/-f'X^ (ffflj^ff^ 

;l/7-f U >SSSi«c'NOT;l/3-;l'^S©^^lS) 
KfStS. StS^S^rttmiiSffiiS^ L . JSit^ 2 N 7j<Kft* 
U •>A/x5r/-;l/^fg6 Om 1 *)!iPAT*P7j<iJ»=&tT 
ofco (XXv^/l/CD-yMt) 
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itiSA^^^U/co itmVa^mmL. iyV:^VjV:^^I^^ 

Ts^v-fv^xm tcrfisiLT. 2. 4 -ex (i 

^)^U^m:ntco (1 4. 4 g) 

ttSO^f^:^fTV\ 2, 4-lfX (1— rv';!/^^^ 
v^x^;!/) — G a— -r J.— 7^D4^;l/:7^'— ^l/i/TXv'^^ 
^^^K [Cio-Ga-DP-diAsp(l8)3* io 
#rco (15. 7g. ^IR^2 5. 5%) 
CO 0 3 3] HffiCBJ 3 

R. K. D i nfe 1 1 o ^0:*rS [The Porph 
yrinsx Academic Press ^tr. V o 
1. 1. 303 (197 8)] iCi^UT^fiRLfCo PP 
-Me 1 0 0 g;&^UP;^;l/ix 1 0 1 JCjSftPU JtRSW 

+1f^-^np.i-^;l/A) JCTttSLT. 1 (3) -eK 
u^i/-2 (4) -v-^/l/^/Vx^U-rV-yn h4^;l/:7 

i^><^;Vxx-r;K t:^TP-Me ^^fco (5 

0. Og)^V>T. cn^eUv^V 

(WTPil-Sa) *t#fco (43. Og. :^IR^47. 
4%) 

[0 0 3 4] Hfig^J 4 
JIJS0a3T*?#^n/cP-Me3OOnig^&tfUi^>l 5 30 

0 m 1 a o %mmimi' v v «>a 

7j<JgfS3 Om 1 ^^^tcin^3^P^Si£^-itfco SfSJS 
i&2 0%^x>'KSrST'ctJfij^. :^un.-^;i/ATttmL 

Kx^;l/- n - >tc <t t) JgSfk^fefrVX N a H S 

03-P-Me (28)^f#/Co (50mg. 1 4. 3 
%) . 
CO 0 3 5] HfiSM 5 

1 0 %*fk7j<^gE/BtS<of^:b D 3 %o^n%ffli/-^ 

s/;!/^;^^— 2 - (1 -^4^i/;l/:t4^->x^ 
;b) -4-ex;l/-x:x— 7^n4^;l/7^y f^S^^l/ 
T;l/n-;l/;b^6{i2- { 1 -xv'^I/it+i^x^;!/) -4 

-ex/iz-f^j.— rD.i^;i/:7-< y >'*^n^'n4 gff 

fco f#e>n/'c^/r;l/3^S/f*:^S«rllfiSfi?^J3^|5Hilc 
bT7tHS*fS;i^;^ffv-f^5!lSU Cg - P (3 1) ^Dcfc 
t/C 10 -P (3 3) ^ff/Co (0. 8 8 g. 2 1. 0 

%^^xfi. ig. 6. 5%) cins^ffifks^sia 
[3 1 (0. 8g) . 33 (1. og) ] ^^n^ng'j 
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fi¥J[LSb. Ce-P-diAsp (32) :fej:t>'C 10 
-P-d i A s p (3 4) ^^^i^lcmtco (4 5 Om 
g. 42. 3%^3J:t5l 6 Omg. 12. 3%) 

CO 0 3 6] mmm e 

mmmsvm^rifzps o omg^^eui^^^i o om i 
\cmm mi^mwT\^ 3 o % k p 4^ i^j^r ^ 

tc ^ p p4-s;l/A^in;^. 7f<^5i^f£fS<^ n n ^^jVL^M^m 
JEziaib/cio ?#^nfcigjgia^;^^?y-;l/-gf^x^;l/ 
-n -^4^-9-VtCT?ia:i5«rfTl/^. NOH-P (3 5) 
^mrco (2 5 Omg. 8 1. 3%) 

CO 0 3 7] mmm i 

P-Me 1 g^^PP4^;l/A3 0 Om 1 tCjSlgU MJS 

r§?g2 Om 1 ^?rF^3 o5i^p^s^£:'i^L46rco sisms 

> 1 0 Om Ucr§S?U> \ 0%T&3^mMi-hV'yL.7}<i 
i^f&l Om 1 4o«fctf 3%JeK4 0ml ^ftnx.. 1 

gjLs 7)cgt^j^m^pp.-^;i/ix 12 0ml tcrge?b. ^ 

(JSKJS; ^^PP^-^/l/A-T-thV) tcT»HU SP 
>^;;f^;l/XX7^;l/l 5 0mg^t#fco m^tlfcSPi^ 

^^7i/xx7^;i/^«*if u>^^^3 Om 1 izmmi^. 1 0 
f U ATkJSfS 5 m 1 ^^tn^xtuyjc^mi.. 
2 0 %^x>^7j<rg^tcT«t'atfe^pp4->;l/A^j!jnx. 
7k^i^?«'^;^PP4-^7l'AJl«:MffiiS^b/-Co ff^nfcS 
ait&*»SEx^;l/-n --N+-9-^^JCTffttM^ffV\ S 
P(3 6)^l#fco (120mg> 12. 5%) 
CO 0 3 8] SlfiSfi^J 8 

P2 00mg^;?^^y-7l/4 0mUi:}§fl?L. M^mW 
Ttc-:^^— KKMT 4 0 Omg*iP>LT 1 ^HElSiirb 
A6fco SlSf^. S^£:;?$IC2 0%^x>®7j<?g?£^^PP 
.^/Ui^^lra^. 7K^i^JS?^i^pp4--;l'AJl«Mffii*iL 

4^-9->lcTSa:^«-fTV\ G- THZ-P (3 7) 
fco (2 0 Omg. 7 9. 9%) 

CO 0 3 9] nmm 9 

P3 0 0mg«r;?«^?y-7Mi:^)BL. SS«l*Trc-<^^ 
-lfVX;l/5MiKP^-9"^>^3 0 Omg h 1 NTK^fk':^ 
h U "^A 4 m 1 ^iO^T 1 8mm^^^'^l^^rCo SfS 

Sffi^Jc 2 0 %i^x>'K7k}gf«^ ^ p P4-v;i/A:&in 
X.. 7j<sfeij^?gfg^pp4-^;i/A^^MmiiaiLfco f#e»n 

/'ciifiS!%l^>«^y-7l^-e^^x^;l/-n '^^-^^ICX 
||itS^m\ N2 0H-P (3 8) ^»/Co (6 0m 
g. 1 9. 0%) 
COO4O]||fiS{?0 10 



(9) 
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;b5 0 Omg^tf U v^Vl 0 0ml MiS^MW 
Ttc 3 0 % 11 Ko^^^^l/r ^ >mMi^7mi& 1 0 m 1 

ip;^T3o^^r^sjs-^b«)rco s.itmc2o% 
?\/-n '^=^^>icxmtm^n^\ noh-sp 

>?^;l/XXx7l'4 5 0mgJ&»fco t#6n/cNOH-S 

P^x^;l/-n -^4^-9->tCTSttM5^ffl>. 2N0H 
-S P (3 9) ^mrco (1 8 Omg. 3 5. 9%) 

[0 0 4 1] mmm 1 1 

m^SievmrcUoH-p i o omg^tf y i^>'2 om 

1 tcig^b. ^}aJt}$TtC^7mS^ 1 m 1 ^tO;^T 6^ 
V\ NOAc-P (4 0) ^tt/cio (60mg. 19. 

0%) 20 

[0 0 4 2] HfflglJ 12 

P 2 0 0mgJgrt!U>^:/5 Om nc^^Ls ^JSMJfT 
t - K-5'v^V4 0 Omg43J:CJFl 0%Z^/ 

^7'-s/->'iBK^}gffi4m I i&-?-n^ngy>2?tc*p;^T 
^:^-^yicrnrtm^n^\ ^BuHZ-p(4i)^ 

cfcO'GHZ-P (42):g:i#fco (80mg. 3 5. 7 
%4o<fc(C;i 9 Omg. 8 7. 2%) 3o 

looAsimmm 13 

P 2 0 Omg^tf y >^^^2 Om Ucrg^L. —n^V^ 
t Kv>^F7 3 OmgfeJ:tJF;^;W^-:>^>^ ;^^;l/XX 

ir;i/%^n^ngij>^ tcjjDTiT 5 0 "cipjaM^T 3 ^ras 

lE;-li:Ua6/co SfSt^x ^ti^noKfSJglc 2 0 %^x> 

NHZ-P (4 3) tS^UCHZ-P (4 5) ^ff/to 
(33mg. 13. 8%fc<fct;i 3 Omg. 5 8. 0 4o 
%) 

[0 0 4 4] ^mm 1 4 

^SJiSy 1 3 Tf#rc NHZ-P930mg J: 0 D 

CHAia^Lrco *DCHAffi^Si&i5^no.t-^;l/2x5 0 
m I ^ocfctfT-t hxhU;l/2 5ml ^ftnxT^fl?Lrco 
^^l/^T'TX/^^4^>^ >^><^;l/XXx;Uig^S9 3 0 
mg^llD^. Ml^TtC. WS C 1 . 5 g^^^^tiljbP^T 

«}iti: J: 0 1 0 %7i^miti- h U '^i:.7k}S?StCTliP* so 
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ii^8?^fTo/co 2 o%^x>^7k^g?Sr4^fi]^^^^^.i^ 

:^-9->^tCTWrtS3^f7i/\ NHZ-P-diAsp (4 
4) ^mtco (8 7 0mg. 7 1. 0%) 

[0 0 4 5] ^mm 1 5 

P 1 5 0mg«:}fyi:^>2 Om llcr^ML. M^imT 
{z/^;V}£y—;Vmi 5 Omg:feJ:?>*vn>xh IJ71/2 0 
ml*^n^nSii>^lcJiPxT3 0^i'SRJSHi:Li6/co 5 
iS^s •?-ti^n<0SlSffilc2 0%^x>K7)c?g?fii:^n 

4^-9-^/jCTIia:»*fTV\ BA-P (4 6) *5<fct;MC 
N-P (5 0) «iifCo (2 0mg> 1 1. 2%43i:tf 
50mg. 30. 9%) 
[0 0 4 6] HfiSWI 1 6 

p 2 0 0mgi&eyi^>2 Om nc}Sft?Ls SrsaffT 

le:fiS!-lr^:^;W^>^K2 0 Om g^^U^^^^-^^ti 
7l//^>^ F 4 0 0 m g i&^n^nSiRtciP^T 5 O^F^K 
lS-li:Li6rco SiSm. ^ti^neORJSJSJc 2 0%i^x> 
K7jcg?Si:^pa'i-»'l^A^tnx. 7j<}5t55'fSf^^nn.-n;b 

^:^>--^nn.-fi7l/i:.-Bf^x^;V— n -^^"^^icxn 
ajS^m\ NH2 CONHN-P (4 7) ioJ:t/NH 
2CSNHN-P (48) ^mrco (1 6 Omg. 7 
3. 0%^5J:tf 7 Omg. 3 1. 2%) 

[0 0 4 7] mmm 1 7 

P 3 0 Omg*t!y-:^>5 Om UC?gfSLx o-T^/ 
^>'{f>^:i-—jV 10ml *tP:^T 6 0 XtPiaMl^T 1 

8^raKis-i^b«)rco sjcs. R^mczo%^ji>m 

^^'^:y^cmikM^m\ BT-P (4 9) ^?#rco 

(3 5 Omg. 9 8. 9%) 

[0 0 4 8] mmm 1 8 

P 1 0 0mg^ey>?>8m M^m^TltC 
xha:?t^f>. xhDX^^vfe^tf— hoT^DAv*^ 
n^nSiJ>^tC8m 1 ^OjtlP^. ;jetC^FU'>Ax^^ 
— F^6 0 Omg-ro^iPL. ^n^n8 55i'F^. 7 0 

?KJc2 0%^^x>K^K^^^^'DP5^^l^-^**P^- 

tCTBitR^fTV\ NOz -P (5 1) > MeNOz - 
P (5 2) 43<fctfE t N02 -P (5 3) ^ntco (6 
Omg. 56. 0%. 40mg. 36. 5%*5J;t/70 
m gx 6 2. 5 %) 

[0 0 4 9] ^mm 1 9 

P-M e 3 gr-trh> 1 . 1 1 t^^y—7i^3 0 0ml 
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7l<jgflS3 6 5ml ^tn^Lfco 0 % ^ X y ^7j<?gJl£ 

KX^^l. rcik ^ n n ^^;\^L.^tU^^ TkiS^rSft ^ n n 

A-»BEx^7l/-n -^^^^-y-ytCTSitiS^mv Me 
.2 CO-P (5 4) ^fffco (2. 6g. 8 5. 0%) 

[0 0 5 0] mmm 2 0 

HfiEMl gT-ftfcMez C0-P2. 6g*#Stc<J:t) 
DCHAigi:b/co *DCHAiS^fi^i7Dn4-v;l/A5 
Om 1 ^5cfct;7'-trh:::hU;l/2 5ml ^iPxT^fi?L 

0 5g=&in^. ai$Ttc. WSC3. og^^>J?tcftp^ 
;fs;l/A*liP^. 7j<i5t5^^f^^> nn. 1-^71/ AM^SrjgEffiiiaiL 

rco f# ^ nrcig]K*si* y WKx.^7i/- n - -\ 

^•9->'tCTSi±^^tTl\ M e 2 C 0-P-d i A s p 
(5 5)^t#fCo (8 7 0mg. 2 4. 6%) 

CO 0 5 1] mmm 2 1 

P-Me 1 0 Omg^lf US^^Sm 1 tC}S»U Mi&M 

h U •>A7k^?K«r 6 m 1 taAT 2 OiJ-MSiS-t^ Li6fco 

J&*PK.. 7j<Sfe5i^JSt^^na4-wl/AB:&M^Lfco ?f e>n 

^:2t^-9-y-g^^x^;W Icxm^L. I o-P 
;l/XX-r7l/8 0mg^?i/co fi^nfcl o-P v^:?^^ 

7i/xx'r7i/^eu:>?ytcrg^b. mJStc^fcD i 0%7}<m 

iti- h U A7j<}gfStCT*D7jciJ'»:S:fTo Tco 2 0 %>>x 
>'^7lc}gffl[-e»fftm^ciD;^;l/A^&j!jP:^. TkStiJ'fS?*^ 

-7l/-ifKx^7l/~n -^^^-y-y^cTllitia^fTVV I 

o-P7 0mg^t#fco ^snrci o-p^nmc^^ 

DCHAig^bfCo *DCHAie^fi«:^DD4-^7l/A 1 
bm 1 ^feckr/T-tr hxhU7U5m 1 ^hU^ri$mLrco 
^j^^V^T-TX/^^^y^ >?^^7l/XX7^7l/tgSie7 Om 
g**P^. a}¥T^c. WSC5 0mg:S:^>^li:APx.TS 

m}*tc<fc>) 1 0%7lcK{kf'hy'>A*rSffitcTftP7k 

iJ-ft^^frofco 2 0%^xyK7j<}§JSTl3ftlf^^nn.1-^ 
7l/A^iP^. 7l<S5fe^>JSf^^np;^7l/AS^iiJiL/co ft 

^nrcS^ia^;<^y-;i/-Kl^x^;i/-n ---v^-y^y 

»CTlfa:iS«:fTV\ I o-P-d i A s p (5 6) 
fCo ( 5 6 m g . 3 5 . 0 %) 

[0 0 5 2] mmm 2 2 

mmm2 \ (o^mft^tLxm^n^ i o-p 1 somg 

^t^';>^>6 Om nc?gg?L> 5 O'CftPSMi^Tl^ Kn 
4^>^7l/T^>tgSESl. 2g^SPx., 4 0»P^SlS-li:L 



(10) !tfgg5p5_9 7 8 57 
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ftfco JSJS?Ste:2 O^/o^J^x^-^zKrgrS^^na 

Kffi:»^x^7i/-^^y-7i/) fcT^iSb. NOH- 

I o-p 1 1 Omg^tffco t#enfcNOH-I o-p 
^^}£lCcfct)DCHAtgi:L/co *DCHAm±«^^ 
DD5^7l/A2 Om 1 4o<fctfT-fehxhU7l/l Om 1 ^tU 
xTr§g?U, :^j5^i/^T7'X7^'^^>m v^y^;l/xx-r;l/ 
tg^lgl 1 Omg^griPX. M}$Tti:> WS C I 1 Omg 

mm^xmyk^m^n':>rco zo%i7J^:ym7mmx^ 
zisiL/co ?#^n/crias??j^yi5ry-;i/-@f^x^;i/- 

n -^+^t>lCTffa:i5^?Tl/\ NOH-Io-P-d 
i A s p (5 7) ^mtco (8 Omg. 3 3. 8%) 

[0 0 5 3] mmm 2 3 

P-Me 3 0 0mg«^b!U>^>^5 Om 1 fC^PL. ^iS 

y ^^^n^enwi^ictu^Lfco i o %7j<^{t:f h u 
7j<j$^^^n^titc 6 m 1 -roirax.T 3 ^rai^fS-ttb* 

fco KiS^x ^n^n^DRJSrSic 1 0 %7j<S{k-:h h u 
ixTkJSJS 15ml ^llP^ 2 0%^:xi>m7ki&1&\cx^^ 

J^MBEgi^Lfco t#^n/c:^n^n<DilJStSl^i^^x5^ 
;V-n '^^•^>lcxnim^m\ PHCO-P (5 
8) 43<fctfNH2 PhCO-P (59) ^mfco (2 2 
Omg. 65. 4 %:fe<i:tf 1 8 Omg. 52. 6%) 

30 [0 0 5 4] ^mm 2 4 

NOH-Pl 50mg*rh^^ Kn7-7>5m 1 JcJS 
f!?U. DCH A 9 Omg^i/X^7VX— 7^7H . 5ml 

\cmmLrci&^tQ?LmmcxDCHAmtLrco *dc 

H Aig^S*i^>«^;l/>1-v7l/AT^ K 1 8m 1 lc}S»U 
1 0%ig^D - ^7Un-»t^>7jc}$fg4m 1 *tnK. 5 0 

t:i!iPS}t}$Tti: 2 . 5%DC C^Di^pa4-^7^A^§^S6 m 
I «:^>^tcApx.2. 5^P^SJSS-i±L«)fco SlSf^^ RfS 

?£IC2 0%i7X^^K*^ffi^^oo.ti7l/AJ£ritinx.. Tkjft 

40 J&^^^ry— 71^-^0 A -fffKx^7l/-n -^+-9- 
>tCTBitS*fTV\ NOH-P-NHglu (6 0) 
i^ffZ-Co (4 Omg. 2 0. 6%) 
[0 0 5 5]*fififfO 2 5 

F ABafii^*TattCcj:o*^«(*oaa^iiJ^b/co e 

T. Ce-Pd-DP-diAsp (21) ^^IfNO 
H-P (3 5) i^>^^7l/XX'r;!/OF ABSS»«fX^ 
1 ^3J:t;0 2 tc^fo 
50 [00 5 6] 



(11) 



5-9 7 8 5 7 



19 



20 



[Si] 











MH* 




MH- 
2H.0* 


( 4) 


Ce-DP-diAsp 


CS4H72N0O1 t 


997.20 


997 




/ 


(10) 


Cs-Ga-DP-diAsp 




1099.93 






1064 


(18) 


Cio-Ga-DP-diAsp 


CoxHasNoOi 4Ga 


1212.15 






1175 


(20) 


Ce-Zn-DP-diAsp 




1060. 57 




1058 


/ 


(21) 


Co-Pd-DP-diAsp 


Cs4H70N«0|2Pd 


1100.41 




1100 


/ 


(22) 


Ce-In-DP-diAsp 




1145.03 






1109 


(23) 


C«-Sn-DP-diAsp 


C54HTsNftOi4Sn 


1147.90 




1147 


/ 


(32) 


Ce'P diAsp |QMe) 


l#saa«4ntUi 1 


982 . 47 


983 


982 


/ 


(34) 


Cio-P-diAsp(Olle) 


CsaH74Ne0ia 


1038.5a 


1039 


1038 


/ 


(35) 


KOH-F-Me 




637.74 


638 


687 


/ 


(36) 


SP-Me 


C9oH9«N«0r 


624.(9 


625 


624 


/ 


(55) 


»e>C0-P'diA5P 


04 5^4 sNftO 12 


864.91 


865 


864 


/ 


(56) 


lo-P-diAsp(OHe) 


CsgHToNftOia 


1055.24 


1055 




/ 



[0 0 5 7] m^mm 2 e 

H-NMR) j£tca:D*il«{*^S^J^L 
fco ^iDf^Sff\lt:UT. Cfi -DP-d i A s p (4) 
^ckt/Cio - In~DP-diAsp (2 6) <D» H 
- N M R X-C h 3 *5 J: tf 0 4 ic^^-To 
[0 0 5 8] 2 7 

m 1 O^S^tg7l<ti:?gSPb. 1 . 8 %aSi:*rSo :^^^«/^ 
T'Cn^l OfSSSRLTG. 1 8%i:Lfcffi^^lt3-e 



l&JKLT#7';l/:/a>'il* (1. 8. 0. 18. 0. 0 
6. 0. 02. 0. 0066. 0. 0022%) (OWi^ 

mm.tzo —73s 4^/i/:7-<u>'Si«{*i mg^uv'is^ 

ffifg(pH8. 0) imncJgS?b. :^S:&Jfi*T*lO 
OmUcL/co ^•UTr;l/:/^>^SRJS2m 1 i:4^;i/:7 
^ U >'}Sffi2in 1 ;&il^L. igffiOT;i/y^>'S«* 
0. 9. 0. 0 9. 0. 03. 0. 0 1. 0. 003 

3. 0. 0 0 ri%i:b^ii^jasiiRx--^^h;i/aij^ (3 

5 0 — 900nm) ^rfrofco SfcT;l/:7^ 

i'j^U/'Co cn6tOSiJS«g««:a2Jc^5-ro ^-Of-^SfiftJ 
i:LT. Clo — Ga— DP — diAsp (18) 
il^llKiRX^^ 5 *5c3:t/0 6 IC^^-To 

[0 0 5 9] 

[^2] 



50 



21 



(12) 



#^¥5-9 7 8 5 7 
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(dbi) 


it ^ m ^ 






0.9 %T 


(4) 


C«— DP — diAsp 


3 9 6 


3 9 7 


4 0 0 




Cto-Ga-DP-diAsp 


4 0 1 


4 0 1 


4 0 8 


(28) 


NaHSO 5 -P-Me 


6 7 2 


6 6 3 


6 6 8 


(35) 


NOH-P 


666 


6 6 7 


6 7 1 


(37) 


G' TH Z-P 


6 98 


6 7 0 


6 74 


(38) 


N 2 O P 


8 5.8 


6 6 0 


. 6 6 2 


(39) 


2 NO H -S P 


6 7 5 


6 7 3 


6 7 6 


(40) 


NOAc-P 


6 68 


6 6 6 


6 7 1 


(41) 


' BuH Z-P 


6 5 7 


6 6 1 


6 6 3 


(42) 


GHZ- P 


6 9 1 


6 7 1 


6 9 1 


(43) 


NHZ-P 


6 7 5 


6 7 1 


6 7 5 


(45) 


CHZ-P 


6 6 9 


6 7 0 


6 7 3 


(46) 


B A-P 


7 8 7 


7 2 1 


7 8 6 


(47) 


NH a C ONHN-P 


69 1 


6 7 1 


6 7 5 


<4ft) 


NH > CSNHN-P 


69 4 


6 7 2 


6 7 6 


(49) 


BT-P 


68 2 


6 7 1 


683 


(50) 


MCN- P 


7 2 9 


6 98 


72 3 


(51) 


NO a -P 


6 6 8 


6 67 


6.7 2 


(52) 


MeNO a - P 


688 


6 6 6 


6 7 1 


(53) 


E t N O a - P 


67 0 


6 68 


672 


(60) 


NOH-P -NH g 1 u 




869 





40 



[0 0 6 0] mm 2 8 
yemm\ci:^^mmim^(Dm^ (in vitro) 
nm^ 2-1 3 8 2 80 mtzmffci^mc ^ k> mk^vi 

ofco HGC-2 7*fflJiai X 1 0^ ffl (1ml) 

ufla (3. 5 cm) Kxnzum^mi.rca ^WM^U 

yy^^'fgJST'Stf^LfCo 2-353^3^8^ c o 1 
d spot P I C L — SX (h a I o g e n la 
mp 15 0W) 55i^H (5. 8mw/c ) JtRSS* 
L/to r^^mmit 6 0 0 n Tn\:XT(Om^^fi M.T 
fTo/co ^om. 4 8^P^ig§L. ^#ffl8SS!c^ti-S'JL so 



mi^fcm^Wimco mmmmm^t i d s o (50% 
mf^mmm^) ^c<fco*i6/'co 07iccG-DP-d 

i Asp (4) *5cfctfia8tCC 10 -Zn-DP-d i 

Asp (24) K^:^mwsnmmm<o^^y^7r;:to 
[0 0 6 1] mmm 2 9 

Ce-DP-diAsp (4). Cio -Ga-DP- 
diAsp (18) 4oJ:t/N0H-P (3 5) &MWl(D 

C(j-DP-diAsp (4). Cio -Ga-DP- 
diAsp (18) 43<}:(C/NOH-P (35) 5 g^&^ 



(13) 



?fgB¥5-9 7 8 5 7 
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n^enm^i^vzymmmm ipHs. o) gomi^sn 

^)^Lk 1 Om I i&iO^T^a%^n^ni O Om l (5 
Omg/mK pH7. 3) tl^tco ^^V^T^.Sifiii^ 

CO 0 6 2] mmm s o 

C6-DP-diAsp (4) }£S*?S<0TLCt5J;t/H 
PLCJe:*5tt/53P€iff 

^fiSeil2 9T*t#^n/cC6 -DP-d i A s p (4) a 

m}&(omm^^^^j\yi^vt!^)\y (C8 ) (rp 

-8. ^;i/^?±Si) ±. ;^^/-;i/-7k?lfg (9:1) 
«:ffll/>TjgpiLfeo ^OlSmR f 0. 5f*3fitC<D^^X5p 

->;l/ 5 .C.8 - 4 . 0 X .1 5 O mmv iSSIJS ; P<^>''- 
;l/:7k:B^K (80:15:5). gSBt; 1. Omi/ 
m i n. ^tWJSS : 3 9 5 nm] ^fTofc^lC5. R t 

6. 35i^tci*Olf-^*l2**«aa9 0%Ua:T*feo 

C0 0 6 3]|lffifiRJ 3 1 

Cio -Ga-DP-diAsp (18) iiWJSOTL 
*fiS0B2 9T^e>tircC 10 -Ga-DP-diAsp 

(1 8) ^^^^(omm^^^^jiyi^vijY;^ cch) m 
(Rp-8. ?^jv^t±m) ±. ^^/-Jiy-y^mm 

(95:5) ^rm^TMBSbfCo ^OJ^SR f 0. 5{^ 

"^Ix ; i/;b5 C 8 4.0 X 1 5 0 mm. 

}8 : : 7jc : St^ (8 5 : 1 0 : 5) . g5Bt ; 

1. Oml/mi n. SltfiSfi^S ; 4 0 5nm] ^frofc 
tC^. Rt5. 9 5^tCl*Olf-^«S«)»efiJi9 
5. 0%JM±T'feo/c:o 

[0 0 6 41 mmm 32 

NOH-P (3 5) jiS*fi$<OTLCfe<J:tfHPLCJcfe 

^fiseij2 9T»e>n/cN0H-p (3 5) &m^(Dmm 

«::t^^^f-r->;l/i/U*y;l/ (Ci s ) WSffi (RP-l 
8. ;><;l/^ttiD ±. p<5^/-;V-7j<?l?$ (4:1)^ 
ffll/^TJggSL/co -^tO^SSRf 0. 5M3atCO^^X>1^^;/ 
h^&Sa^fco *5tc. HPLC^i^W [;«7'^A : '7n-e/ 
;l/5Ci8 4. 0 X 2 5 0mm. ; 
7l/:7K:@^^ (80 : 1 5 : 5) . SiBi; 0. 5ml/ 
m i n. IttHKS ; 4 0 5 nm] J&ff ofcfcC^. R t 

7. 8»tCl*<Db!-i7*ig»»e«t*9 6. 0%J.:U:-e 

[0 0 6 5] mmm 3 3 

C6— DP-dlAsp (4). Cio — Ga — DP- 
d i A s p (18) :fci:tfNOH-P (3 5) aS*?K<0 
in vitro ffTOS^It 
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Ce-DP-diAsp (4). Cio -Ga-DP- 
d 1 A s p (18) 43J:tfNOH-P (3 5) i^mmo 

mm^tn^enmrnmcT l cij^w^3<j:r;H p l c^m 

't^CtlCXK>^MM(0 i n V i t r o ^'TO^^tt 
^^fFiffib/Co ^]5S«^J2 gtcSEoTlSSLrciCe -DP- 
diAsp (4). Cio — Ga— DP — diAsp 

(1 8) :fe.fctfNOH-p (3 5) mstf^^'tn^n^ 
is. m^TicmmL. ^mmmm. ib. i®p^. 

t/HPLC^S^aO^Lfco SPJ^^^TO 
^^SiJOfk^fi^^Sti T L C 53^*f Tt± 4 :&^t/^T^n^ 
niXJi^^yh. HPLC5^^^Tli*59 5. 0%. ^Scfctf 
9 5. 0%r'feD*^ni^i>a:<i:fcl:6^.^^^T'fe^ 
c h3b^«^A>o fco ftfe 4 tJ:^:& < i: fe 1 SP^ti^^T*^ 

rp»/to _ _ 

[0 0 6 6] mmm 34 

Ce-DP-diAsp (4). Cio -Ga-DP- 
diAsp (18) 4o^t/N0H-P (3 5) itM'^<0 

20 mmmt^Am (in vivo) cf»To^^i4 

Ce— DP-diAsp (4). Ciu -Ga-DP- 
diAsp (18) ^Dctr/NOH-P (3 5) i^m^O 

PLc^m-r^ctic^^^mmcomiai n vivo 

C6-DP-diAsp (4). Cio -Ga-DP- 
diAsp (18) *5<i:t;N0H-p (3 5) itmm^ 
^m-Mm^vtn'em. 5<5ii:#fi^b2 0mg/mi 
(oiBmti^. iint:mm(omimf^^iiM^i}u^r (i o 

30 mg/mK pH7. 1) . ft^S (36. 5*0 . 

Ticmmi^. &mmmmm. ih. ij1f^> 2iiF^. 3 
3ip^:fe<fctf 1 t^^mc^mms 2 ti:^:pi;T. ^mmcoT 
L cto^xfH p L cf^m^mi^i^rco ^(o*gs> ^wi^ 

IXjS^yh. HP L C5j^<ffT'til^J9 0. 0%. 9 5. 0 

%fcj:tf9 5. o%r-&K^sm^nt'prj:<ti>iti^^m 

[006 7] 

[0ffi<ofS#*ltt0^] 

[01] C6-Pd-DP-diAsp (21) (DMM 

(FAB-NBA) ^^-tmV&^o 
[02] NOH-P (35) i/^^;V:xLXr';V(OmSi)' 
*rX^^h;l/ (FAB-NBA) ^^-TI^Tfe^o 
[03] Ce -DP-d i A s p (4) tDl^KMJ^RSX 
50 ^^hJV (I H-NMR) ^^-r^Tfc^o 



4#rfa¥5-9 7 8 5 7 
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im4l Cio - In-DP-diAsp (26) (OWi 

mm^m7.-<^hj\y 0 H-NMR) ^^fiar-feSo 

CHS] Clo -Ga— DP — diAsp (18) OSI 
[BI6] Clo -Ga-DP-diAsp (18) 

[07] C6 -DP-d i A s p (4) ^^mommm 

msl Cio -Zn-DP-diAsp (2 4) 

2 5K;u:7^ u3>^?gi:r;l/7^>}SJl$oilffi 
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(T;i/:/^>iijeo. 00 11%) 

(T;i/:/^>iaeo. 00 3 3%) 

(y;i/:r^>'«jSo. o i %) 

(T7i/:rH^^iSjK0, 0 3%) 

(z;i/:r^>Sfto. 0 9%) 

(T;i/:r^>'aao. 9%) 

9 

1 0 ytmmmi. 



mil 



IB- 



20- 



IB- 




[02] 




50- 



838 



5ed S5Q 608 658 783 758 



BSe 988 



(15) 



nr^W- 5-97 8 57 



[03] C@4] 




S 4 2 PPB 0 IX 10 » • « t PMI a 



[05] 

2.0t . 1— 




2.0t • r- 




(16) ?#rJ¥5-97 8 57 




[1^8] 




8 



-7 -6 

^saas (log i/M) 



-4 



